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Color- lo water policy traditionally has
emphasized flexibility in the use of the state's
water resources. It promotes this objective in
several ways. First, Colorado law regards
water rights as vested property rights which
may be freely transferred in the same manner
as other property rights. Second, it limits the
basis for legal review of changes of water
rights. Third, it treats water resources as
largely interchangeable and promotes their
optimal utilization. As a consequence of this
policy, transfers of water rights, changes of
rights, exchanges, and substituted supplies are
all common practices in Colorado.
This chapter presents the results of an
examination of Colorado law and experience
in the transfer of the use of water. The first
section provides a summary of Colorado law
applying to water transfers. The second
section reports the results of an empirical
examination of all change-of-appropriative*
water-right activity involving a change in the
use of water between 1975 and 1984. Section
three presents a number of case studies
including an analysis of a random selection of
change cases filed between 1975 and 1984 as
well as more general studies of transfer of
water right activity in lower Clear Creek
basin, in the South Park area, and in the
lower Arkansas basin. The fourth section
includes the results of our analysis of
transactions costs for nine randomly selected
change-of-water-right cases. The final section
attempts a preliminary analysis of several
important issues that emerge from this
research. These include questions about the
effectiveness of the transfer review process
and the adequacy of review considerations.
Legal/Intfitanoaal Analysis
Water rights in Colorado are of two
basic types-tbose based on appropriation of
water and those based on land ownership.
Simple changes in ownership of water rights
may occur without restriction. Transfers
involving changes in other, attributes of the
water right such as purpose of use, however,
are subject to legal review.
This section begins with a brief
introduction to water rights law in Colorado.
Then it turns to the law respecting changes
of water rights. It describes other legal
mechanisms available in Colorado for
changing water use including exchanges,
substituted supplies, and plans for
augmentation. Next the section addresses the
transferability of a number of legally
distinctive categories of water. Finally it
discusses the transferability of water uses
controlled by several types of water supply
organizations.1
Rfghts in Colorado
In its 1876 Constitution, Colorado
formally adopted the prior appropriation
doctrine as the method for allocating rights
to the use of the water "of every natural
stream."2 Uniquely among the western states,
Colorado retains much of the original notion
of the appropriation doctrine that decisions
about allocation and use of the resource are
made by actions of individual appropriators,
with the role of the state primarily limited to
sorting out priorities. A specialty constituted
water court "determines" that a physical
appropriation of water has occurred and that
the water has been applied to a beneficial
use.' It also determines the priority date of
the appropriation in a proceeding that
essentially amounts to an ongoing general
adjudication. The exercise of these water
rights is closely administered by the state
engineer's office through the seven division
engineers and the water commissioners
responsible for the state's streams.4 A map of
Colorado showing the seven water divisions is
shown in Figure 1.1.
Colorado law provides for
"conditional" water rights allowing a would-
be appropriator to establish a priority date as
of the time the intent to appropriate is
formed and certain acts manifesting that
intent are taken.9 Until the conditional
decrees are made absolute by demonstration
of actual beneficial use of water, "reasonable
diligence" in proceeding toward beneficial use
must be shown in a water court proceeding
every four years.4
There are at least three legally
distinctive categories of groundwater in
Colorado. Tributary" groundwater is
considered so closely related to surface flows
that rights to its use are determined and
administered in a manner similar to that for
surface water rights.7 An entirely separate
system has been established for "designated"
groundwater.' Groundwater within designated
basins is governed by a modified
appropriation system. Finally, in 1985 the
Colorado legislature clarified the rules
applying to "nontributary" groundwater.9
Rights to nontributary groundwater are based
on ownership of the overlying land rather
than appropriation.10 The right extends to a
proportionate share of the nontributary
groundwater determined to underlie the land
area.11
All water rights in Colorado are
"tabulated" every four years by the division
engineers.13 The tabulations are lists of water
rights which take water from the same source
and may affect each other, according to their
priority and the decreed amount of their
water right In addition, every ten years the
division engineers are charged with preparing
an abandonment list showing all absolute
rights determined to have been abandoned in
whole or in part. By statute there is a
rebuttable presumption of abandonment if
water rights have not been used for ten or
more years."
Changes in Water Rights
The Legal Basis
Not long after recognizing the
necessity of allocating water on the basis of
appropriation in Colorado, the courts were
faced with whether changes could be made in
such rights without loss of priority. In an
1884 Colorado case, the supreme court ruled
that a change in the point of diversion does
not affect the water right or the priority.14 In
1888, the Colorado court addressed whether
there could be a change in the point of
diversion that also involved a change in the
place of use." The court ruled that "in the
absence of injurious consequences to others,
any change which the party chooses to make
is legal and proper."6
Then, in 1891, the supreme court
considered whether a water right used for
irrigation purposes could be purchased by a
city for domestic use without also purchasing
the land on which the water had been used."
The court noted that it had already permitted
an existing water right to be transferred for
use on different land. Thus, since the city
could buy the land and its associated water
right and then transfer the water right, the
court ruled that the city need not buy the
land if it only needs the water.
In the court's view, this result
followed directly from the fact that a water
right is a property right-specifically the
priority right to the use of water." According
to the court, *[i]f the priority to the use of
water for agricultural purposes is a right of
property, then the right to sell it is as
essential and sacred as the right to possess
and use."1* Thus, the right to transfer a water
use priority was squarely established in
Colorado, subject only to the "no injury"
■standard. In 1899, the Colorado legislature


































































































































What May Be Changrf. or Thmsfand
An appropriate water right includes
a number of elements, most of which may be
changed in Colorado. Generally, there is a
specific point of diversion. There is a
specified rate of diversion in the case of
direct flow rights and a specific quantity of
water in the case of storage rights. Water
rights have an implied or expressed time of
use. They have an implied or expressed place
of use and they exist for specified types of
use. By statute, change may be made in the
point of diversion, in the type, place, or time
of use, or between direct flow and storage
rights.21 The only limitation on such changes
is that they must not "injuriously affect the
owner of or persons entitled to use water
under a vested water right or a decreed
conditional water right"22
Much of the controversy in change of
water right cases arises out of uncertainty in
the scope of the original water right.
Particularly in the earlier decrees, the
elements of the water right often were not
clearly specified. Moreover, the practice of
describing direct flow water rights in terms of
flow rates without any volumetric limitation in
itself causes problems in determining the
transferable quantity of water. Many decrees
do not specify any time of use, though it may
be implied to some degree by the type of use.
Thus, for example, an irrigation water right is
limited to the usual irrigation season in the
area of use whereas domestic water use will
be year-round. Water rights often are
decreed for more than one type of use so the
actual use of water under the right may not
be apparent from the decree itself.
To provide definition to a water right
the courts often have focused on "historic"
use of the right2* This very practical
approach looks behind the decreed right, to
see what the historical pattern of use has
been. Thus, it is not the right described in
the court decree that necessarily defines the
original right but, rather, the historical
practice of appropriation and beneficial use of
ihe water.
One of the attributes of a water right
that often varies between the original decree
and historical pattern is the quantity of water
that is used. Many early decrees provided
rates of diversion well in excess of the water
actually used.24 The sale and transfer of these
excess rights gave the purchaser a priority
right to water that bad never been used.21
Although initially refusing to consider
whether an original decree authorized excess
rights,24 subsequently the supreme court
acknowledged that if the change resulted in
an enlarged use of water, injury could result
to other water users; thus it allowed
consideration of abandonment in a change-
of-water-right proceeding.27
In a 1962 decision, the Colorado
Supreme Court clarified the status of a water
right with a decreed rate of diversion in
excess of that actually used.2* The court
noted that, irrespective of the decreed
diversion right, a water right exists only to the
extent of actual beneficial use. The
remainder of the decreed right had not been
abandoned; it had simply never been legally
perfected.
Colorado courts have further defined
a water right so that "diversions are limited to
an amount sufficient for the purpose for
which the appropriation was made, even
though such limitation may be less than the
decreed rate of diversion."9 In considering
the transferable quantity of water, courts have
looked to the "duty of water" in the original
use. Duty of water is defined as "that
measure of water, which, by careful
management and use, without wastage, is
reasonably required to be applied to any
given tract of land for such period of time as
may be adequate to produce therefrom a
maximum amount of such crops as ordinarily
are grown thereon."10 The historical use of
water could be less than the optimum rate of
use implied by the duty of water."
f fl<M
. Thus, for purposes *of making a
change, a water right is defined not by its
decree but by its historical use. The
purchaser of a water right is entitled to use
that water right in the same manner and with
the same priority as the original user did. If
the purchaser desires to change any of the
elements of the right such as the point of
diversion or the type, time, or place of use he
will have to go through a formal change of
water right proceeding.
The Change Procedure
Colorado law now provides a very
expansive definition of change of water
right12 Applications to make changes of a
water right are filed with the clerk of the
water court*
Any party may file a statement of
opposition34 within two months following the
month in which the application is filed.11
Change applications and statements of
opposition are reviewed by the water referee
who must rule on the application within 60
days.16 Within twenty days following the
mailing of an order of the referee any party
may Gle pleadings with the water judge. Such
pleadings initiate an entirely new proceeding
in which the court is not bound by findings of
the referee."
The applicant carries the burden of
sustaining the application, including showing
the absence of any injurious effect11 If the
applicant demonstrates an absence of injury,
the referee or judge must approve the
change." If it is determined that injury would
result, terms and conditions preventing such
injury may be proposed including (1) a
limitation on the use of the water involved,
(2) a relinquishment of part of the decree or
another decree to prevent enlargement of use
or diminution in return flows, and (3) a time
limitation on the diversion of water.*
The 9No btjurf Rule m Colorado
The issue of injury is, without
question, the most commonly disputed aspect
in changing a water right At this point, the
law-based elements of the no injury rule are
reasonably well-defined. Factual
disagreements are the primary reasons for
disputes in these cases.
Courts often translate the no injury
standard as protecting appropriators in the
continuance of conditions of flow relied on
to make their initial appropriations. The
underlying assumption is that if stream
conditions are not adversely affected by the
change then there wfll be no impairment to
other appropriators. Two important possible
sources of injury are an increase in depletion
of the stream or a change in the timing of
flows.
The link established between the no
injury rule and maintenance of stream
conditions is the requirement that any water
transferred be limited in quantity and time by
the historical use under the original right
Stream conditions relied on by other
appropriators must not be adversely affected
by the change. Yet because of the
interdependency of users on a highly
appropriated stream, any change in the point
of diversion or the place, time or type of use
is likely to alter stream conditions.
Beginning in 1954, the Colorado
courts have emphasized an injury analysis that
has been described as "an exercise in
balancing depletions."41 Essentially, this
approach seeks to keep the stream intact by
ensuring that the depletion of the stream
from the new use does not exceed the
depletion of the stream caused by the original
use. Historical use is measured by the
depletion it has required.4* To prevent an
enlargement in use to the injury of other
appropriators, the new use should not result
M14
Vfltj
in increased depletion of the stream. Cbkrado
courts have emphasized that the
determination of injury is fact specific and
individual to each case. Consequently, even
though the supreme court has considered
numerous cases over the years centering on
the matter of injury, there is remarkably little
guidance to be found in these decisions.
Terms and conditions
Colorado law encourages transfers of
water rights by providing that injury to other
water rights may be offset by imposing terms
and conditions upon the transfer in the
decree.* The statute suggests several types
of terms and conditions, including limitation
on the new use of the water, relinquishment
of a part of the right being changed or of
another related right, and limitations on the
period of diversion.44 In addition, all change
decrees now must include a condition
providing for judicial reconsideration on the
question of injury for some period determined
to be necessary or desirable.43
In 1989, the Colorado legislature
enacted a law requiring the applicant to
provide a proposed decree to the water court
in any case in which a statement of
opposition has been filed.46 The proposed
decree is to prevent injury to other water,
rights. This requirement is intended to
encourage discussions between the applicant
and opponents prior to any formal bearing on
the merits of the application.
Burden ofproof
By statute, the applicant for a water
right change carries the burden of showing
that there will be no injurious effect47 The
Colorado Supreme Court provided the
following rationale for this rule:
If a change is made, it disturbs
the casting order and manner
of distributing water diverted
from our natural streams into
irrigating ditches, which is
performed by public officers,
and causes a modification to
be made in the genera]
adjudication decree. It is
fitting that a party who asks
such relief should bear the
burden of proving that the
vested rights of others will not
thereby be infringed if it is
granted. It is only the burden
which is usually imposed upon
the moving party in a lawsuit4*
The effect of this requirement is that
the applicant carries the burden of proving a
negative.4* Perhaps because of the difficulties
inherent in so doing, several decisions
indicate that there may be some requirement
that the protestants demonstrate some
injury." More recent decisions suggest that
the burden on protestants only arises at the
point that an applicant has made a "prima
fade" showing of no injury."
Exchanges and Substituted Supplies
Under Colorado law, rights to use
water may be exchanged as well as changed.
As one commentator explains:
Exchange plans can be quite
complicated in operation, but
they rest on a simple concept
A user diverts water from the
stream at a point which is
physically desirable but at
which the user has no senior
diversion right This diversion
is legal if the user introduces
an equivalent amount of water
into the stream at another
acceptable location.9
This practice developed in the late 1800s in
the Cache La Poudre River and Big
Thompson River valleys in northern Colorado
as a means of better capturing flows in these
IWI
rivers by allowing junior upstream reservoirs
to divert water based on downstream senior
priority rights in exchange for releases of
stored water.9 Legislation enacted in 1897
gave legal status to this practice.9' It
authorizes the owner of a reservoir to deliver
stored water into a ditch or stream in
exchange for an equal amount of water, less
reasonable deduction for transport losses,
further upstream.9 Exchanges may only be
made when they do not cause other users
injury, but state approval is not required.
■ In 1969, the legislature authorized the
involuntary substitution of a water supply.94
Under this provision, a party may take a
senior appropriator's entitlement so long as
comparable substituted water is provided.57
Approval by the state engineer of substitute
supply plans is necessat
Colorado water law now provides for
water court decrees recognizing an exchange
established under either of the two
authorizing sections just discussed.9 In such
a proceeding, the original priority date or
priority dates of the exchange are generally
recognized and preserved.0
The sufficiency of an exchange
arrangement depends on several factors
including the quantity of the exchange water,
the location of exchange water deliveries, the
timing of those deliveries, and the quality of
the exchange water." As required by statute,
the exchange water must be sufficient in
quality and quantity to meet the senior
appropriator's normal requirement of use.62
Water courts now are defining the meaning
of these and other requirements associated
with the use of exchanges.
Plans farAugmentation
Colorado water law contains a unique
provision authorizing the creation of plans for
augmentation.* Originally envisioned as a
device for integrating existing appropriations
of tributary groundwater into the priority
system for surface diversions," the major use
of augmentation plans is to allow new, out-
of-priority uses of water to proceed so long
as "augmentation" actions are taken to protect
existing water rights.0 Augmentation plans
permit the new development and use of
tributary groundwater in fully appropriated
areas by replacing all depletions of the stream
resulting from that use-typically through the
retirement of an existing consumptive water
right Many changes of water rights in
Colorado occur in connection with plans for
augmentation.
The proponent of a plan for
augmentation must file an application with
the water court The referee or judge uses
the same standard of review as for a change
of water right-that the plan will not result in
injury to existing water rights. The decree
may include terms and conditions to offset
injury, and it must include retained
jurisdiction to reconsider injury. The statute
requires consideration of the depletions "in
quantity and in time" associated with the use
of water under the augmentation plan as well
as the amount and timing of the replacement
water being provided.66 Decrees approving
augmentation plans must provide for
curtailment of any out-of-priority diversions
when the associated depletions are not being
replaced so as to prevent injury.
A major attraction of the
augmentation plan provision is that it permits
new uses of water to occur in heavily
appropriated areas so long as means are
found to replace depletions from the new
use. Common sources of replacement water
include retirement of existing consumptive
water rights, effluent from use of imported
water, and nontributary groundwater.
Exchanges and substitute supplies may be
included in an augmentation plan. Concern
has been raised about the hydrologic
uncertainties and the complexity in
administration associated with many
augmentation plans. Experience to date,
however, has been generally positive.
Temporary Changes of Water Rights
Colorado law authorizes the temporary
loan or exchange of a water right."7 The
exchange or loan may only be between those
taking water from the same stream, and it
must be either.for the purpose of saving
crops or for using the water in a more
economical manner. There is no need to
obtain a court decree for such temporary loan
or exchange;4* however, notice in writing must
be given to the division engineer including
the length of time for which the loan or
exchange is made.*
Temporary changes also are limited by
the no injury requirement In the event of a
challenge to a temporary loan or exchange,
the proponent of the temporary change must
affirmatively demonstrate that no injury will
result.70
Transferabiluy of Special Categories of Water
The Colorado legal system has
managed to transform the physically uniform
substance of water into a sometimes
bewildering array of legally distinctive
categories. These legal distinctions can be
important in understanding Colorado water
transfer law. This section discusses
designated groundwater, nontributary
groundwater, imported water, salvaged water,
conditional rights, contract water, interstate
transfers, and tribal water.
Transfers of Designated Groundwater
The special statutory scheme that
applies to groundwater within Colorado's
eight designated basins authorizes the change
in a permit right'" The specific changes
authorized include the acreage served, the
volume of appropriation,78 the place, time, or
type of use, and the well location.
Application for the change is made to the
Colorado Ground Water Commission and
.notice of the application and hearing is made
public71 The change may only be granted
subject to "such terms and conditions as will
not cause r^teual injury tc the vested rights
of other appropriators.""
The injury standard governing a
change in a designated groundwater right is
the same as that applying to other
appropriative water rights.9 Specifically,
possible increases in historical consumptive
use and reductions in return flows are to be
considered in determining if the change would
cause material injury.1* The policy expressed
by this standard is also the same: that a
change of a water right may be allowed only
when the change wQl not cause unreasonable
harm to a prior appropriator.77
Under the Colorado Ground Water
Management Act, groundwater management
districts may be established.7* These districts
are authorized to regulate the use, control,
and conservation of the groundwater within
their area.19 Among the measures specified is
the power to prohibit the use of groundwater
outside the boundaries of the district where
such use materially affects the rights acquired
by permit by any owner or operator of land
within the district.*0
The case of Danielson v. Vtckrof1
illustrates the relationship between designated
groundwater and other water in the context
of a change proceeding. Vickroy held a ditch
right for water diverted from Kiowa Creek,
an intermittent stream, and sought to change
the point of diversion to a well in the alluvial
aquifer underlying the creek in a water court
proceeding. The proposed well was within
the boundaries of a designated ground water
basin and a ground water management
district The district objected to the change
on the basis that the ground water
commission had exclusive jurisdiction to
consider such an application. After reviewing
. the separate statutory schemes for designated
groundwater and other appropriable water,
the Colorado Supreme Court concluded that
the creation of a designated basin places the
rw\
groundwater within that basin under the
jurisdiction of the ground water commission.
If the commission or, upon appeal, the
district court determines that the groundwater
being sought in the change proceeding is not
designated groundwater then the application
may be considered by a water court0
Transfer of Nontributary Groundwater
In 1985, the Colorado legislature
firmly established a right to groundwater in
certain locations and formations based on
land, ownership rather than appropriation.0
Two such categories of groundwater were
established: "nontributary" groundwater** and
groundwater within aquifers in the area
known as the Denver Basin.0
Allocation of this groundwater is
based on two factors: the quantity of water
underlying the land and an aquifer life of 100
years.*5 This water may be developed either
by the landowner or by one who has the
consent of the landowner.*7 Once established,
the nontributary groundwater right closely
resembles other appropriative groundwater
rights. It provides the right to pump a
certain quantity of water annually from a
specified well location for designated types
and places of use.
The transferability of nontributary
groundwater should be facilitated by its status
as water effectively owned by the overlying
landowner. This water is not available for
appropriation, and its development is
contingent upon a determination of
replacement to the stream necessary to offset
depletions.** So long as dominion over the
water is maintained, it may be used to
extinction or otherwise transferred without
regard to return flow obligations.
Imported or Foreigi Water
Water introduced into a stream system
from a completely unconnected stream
system, known as imported or foreign water,
is accorded a special status under Colorado
law. By statute, the ippropriator of imported
or foreign water "may make a succession of
uses of such water by exchange or otherwise
to the extent that its volume can be
distinguished from the volume of the streams
with which it is introduced."*9 To reuse the
water, the appropriator must keep careful
records accounting for the quantities of
imported water that he uses. When this
water leaves the direct control of the user, it
becomes available for use by downstream
users but no permanent rights to this water
may be established by these users.90
Because this water, like nontributary
groundwater, is not part of the native flows
upon which in-basin appropriators may rely
for satisfying their rights, imported water
provides an unusually flexible source of
supply. So long as it remains within the
dominion and control of the user, it may be
used and reused to extinction." Increasingly,
the effluent from the use of imported water
is being used as the basis for an exchange or
a substituted supply.92
Transfers of Salvaged Water
Generally, the transfer of a water
right is limited to its historical consumptive
use-essentially the depletion of the stream
caused by the diversion of water and
application of that water to beneficial use. In
the case of irrigation, depletions result from
use by crops, evaporation losses, use by other
vegetation, and ground seepage which is lost
to the stream. Salvaged water is water
otherwise unavailable for beneficial use that
is saved by some means and made available.
The law in Colorado concerning the legal
status of salvaged water is unclear.
The Colorado Supreme Court has
denied efforts to gain rights to salvaged water
through eradication of phreatophytes and
■ through removal of peat moss.91 Still
unanswered, however, is the question whether
someone may be able to salvage a portion of
8
an existing right that presently is being
evaporated, consumed, or otherwise lost to
beneficial use and either expand his own use
or transfer the salvaged water so long as
there is no injury to other water rights.** At
least one early Colorado case seems to
approve the ideathat more economical use of
one's water could enable the use of the saved
portion on additional lands through a change
of use proceeding and subject to the no
injury requirement.* The absence of any
efforts to use salvaged water to date may
reflect the relatively small amount of water
that can be realized by such efforts in most
situations compared with their cost. Better
technical analysis of this issue is needed.
Transfer of a Water Right
j Colorado law considers a conditional
water right to be a vested property interest**
Changes of conditional water rights are
P specifically authorized by statute.97 As a
general matter the rules applying to the
change of any water right apply in the case of
P a change of a conditional water right.
In fact however, there are some
P peculiarities in the case of conditional water
rights that raise special issues. No water has
ever been diverted and applied to a beneficial
P use in the case of a conditional water right;
! there is only the specific intent to do so,
coupled with overt actions sufficient to give
T notice of that intent Conditional rights are
I protected only to the extent that due
diligence in pursuing this intent or plan is
P exercised.** A change may involve a
: completely different use of the water in
contravention of the intent upon which the
P right was granted. Or the change may be
made as a means of making developable an
otherwise infeasible project*9
1 Nevertheless, changes in conditional
water rights have been permitted, and special
p problems in evaluating injury under such
changes have been considered The
transferable quantity of water has been
determined to be ' -e "mount "contemplated"
under the conditional ~*ne. so that there
would be no injury to junior appropriators
from the change.100
Transfers of Contract Water
Water may be supplied for use under
contract by another individual or entity
holding the appropriate water right The
rights to such water are primarily defined by
the terms of the contract, and are voluntarily
established. Colorado law does affect
contract rights in some circumstances. For
example, a carrier ditch company101 is required
by statute to provide water to the classes of
users it is incorporated to serve whenever it
has water in its ditch unsold, and to have the
rates for furnishing this water fixed by the
board of county commissioners.102 Contract
provisions have been struck down in several
cases because they were found to be
inequitable to the water users and against
public policy.10
Green v. Chaffee Ditch Company10*
illustrates the differences between the legal
right to change an appropriative water right
and the right to change a water contract
Holders of a contract right for irrigation
water supply sought to sell this right to a city.
The original appropriative right had been
conveyed to a ditch company in 1870 in
return for a contract right to an equivalent
amount of water for irrigation of specified
lands. The supreme court noted that "[s]uch
a contracted right is far different from the
'water right' acquired by [the original
appropriator]. Originally the right [of the
appropriator] had the status of real property
and could be conveyed without reference to
the land on which it had been used."101
Following his agreement with the ditch
company, the former appropriator "becomes
only a consumer whose rights were
determined by contract..."104
Bureau of Reclamation projects
supplied about 2.4 million acre-feet of water
for use in Colorado in 1986.'°" In most cases,
a conservancy district established under
Colorado law10* holds the appropriate water
right and allocates the water from the
Reclamation project to users within the
district on some kind of contract or allotment
basis.19 There are considerable differences in
allocation and transfer approaches among the
districts. Colorado law specifically empowers
conservancy district boards to allocate and
reallocate water and to provide for the
transfer of water.110
Interstate Transfers
Colorado law subjects the right to
transport water out of state to several
conditions."1 The proposed use of water out
of Colorado either must be expressly
authorized by interstate compact, be credited
as a delivery under a compact, or be
determined not to impair Colorado's ability to
comply with its legal obligations to other
states. The use must be found consistent
with the reasonable conservation * of
Colorado's water resources. And the
proposed out-of-state use must not limit in
state beneficial uses of water apportioned to
Colorado by interstate compact or judicial
decree.1" In addition, a fee of $50 per acre-
foot is assessed against all water exports.1"
Transfers of Tribal Water
Federal law restricts the rights of
tribes to lease or sell their property rights.114
The trust limitation, however, may be waived
in specific circumstances by Act of Congress.
In fact, Congress has enacted several pieces
of legislation authorizing certain tribes to
lease or sell water for ofF-reservation use.
To help settle the reserved right
claims of the only two tribes with reservations
in Colorado, Congress enacted the Colorado
Ute Indian Water Rights Settlement Act in
198&1U Water from the Dolores and Animas-
La Plata projects is to be supplied to the
tribes in satisfaction of these reserved water
rights.
Authority for the tribes to lease or
sell water off-reservation proved highly
controversial in this situation. Lower
Colorado River Basin states opposed allowing
the tribes to sell their water to users in that
area. Compromise legislation restricts
disposition of this tribal water, and makes
water leased or sold for off-reservation use
subject to Colorado water rights laws.116
Transfers and Water Supply Organisations
Much of Colorado's water has been
developed for use through the efforts of
water supply organizations. Most of these
entities originally were established to provide
water for irrigation. Some are organized
specifically to provide water for municipal
purposes. This section examines Colorado
law respecting the transferabflity of the water
and water rights held by mutual ditch
companies, irrigation districts, water users




The shareholders of a mutual ditch or
reservoir company are also the beneficial
users of the water and the equitable owners
of the water rights and the conveyance and
storage facilities."* Shareholders are entitled
to receive a pro rata quantity of the water
available to the company under its water
rights based on the number of shares of -\. ,1c
held by the shareholder."9 The priori;) of
shareholders' rights to water within a mutual
supply company may vary, often according to
different classes of stock.1*
A mutual supply company shareholder
holds both a real and a personal property
right.1* Shares of stock are deemed personal
property121 which may be transferred in a
manner consistent with state law and the
company's by-laws.131 A transfer involves both
the assignment of the stock certiGcate and




the transferee."* If the transfer involves a
change of the water right, the transfer must
be judicially approved.
As with other appropriate rights,
such a change is subject to the no injury rule.
Because of the unique interrelationship
among shareholders in a mutual company,
courts have developed a more restrictive
reading of the no injury rule in such
shareholder change proceedings.123
Established patterns of usage may not be
altered to the detriment of other
shareholders."5 The court will impose
conditions on the transfer to prevent
potential injury to the remaining
shareholders."7
Mutual ditch companies may establish
requirements in their by-laws affecting the
right of shareholders to transfer their share
interests. For example, transfers may be
subject to approval by the companies' Board
of Directors. Or restrictions may be placed
on the manner, type or place of use.
Generally, as with contracts, transfer
limitations contained in by-laws are valid as
long as they are reasonable and not against
public policy.12*
Irrigation Districts
The structure of ditch companies
made them inadequate for financing large
irrigation projects. To respond to the need
for a quasi-municipal corporation to facilitate
such development, Colorado law initially
authorized irrigation districts in 1901."* An
irrigation district holds title to the district's
water right in trust00 The district has the
power to transfer its water rights, although
prior electorate approval and court order may
be required.131 Transfers by the district are
not limited to the district boundaries. No
sale of water rights may infringe on other
water rights or conflict with state water law."2
Districts formed under the 1921 Act may
lease surplus waters for use within or without
the district boundaries.1*
Water XJtfT7 A
Water users associations were
authorized originally in 1905 as another type
of entity able to contract with the Bureau of
Reclamation to receive project water."4
Colorado law authorizes water users
associations to assess their members as
necessary to repay obligations to the
Bureau."5 There is no state statutory
restriction on the transfer of water by the
association or its shareholders.
Conservancy Districts
Conservancy districts have an ability to
tax all lands within the district irrespective of
whether they directly receive water.04 The
board of directors of a conservancy district is
given broad power to obtain and dispose of
property, to enter contracts, and to levy taxes
and assessments."7 The board has the
authority to allocate and reallocate water
within the district,"* and to permit a
beneficial user to transfer his water to other
lands within the district.1* District boundaries
may be altered by petition from landowners
or municipalities to either the board or the
court for inclusion Of their lands within the
district140 In 1989, the Colorado legislature
authorized districts to lease or exchange water
for use outside district boundaries.141 There
can be no permanent transfers of water rights
outside district boundaries, however,
The major source of new demand for
consumptive use of water in Colorado is
related to urban growth. Water supplies for
municipal purposes, including commercial
activities, commonly are supplied either by
dty water departments or by special water
districts in Colorado. Municipalities may
obtain water by appropriation, by purchase,
by condemnation, or by lease.142 Because of
their need to plan for future growth and
development courts have allowed cities to
11
appropriate water beyond their immediate
needs.14 Moreover, courts have allowed cities
to lease surplus water for use outside of their
city limits.144
Section 2: Changes of Water Use, 1975-
1984
Changes in appropriative water rights
involving a change in the purpose or place of
use of water are common in Colorado. To
document the level of activity and identify
characteristics of water right changes,
researchers examined the records of all
change-of-water-rigbt applications filed with
the seven water courts between 1975 and
1984. Because we were interested in changes
of water use, we excluded the numerous
applications involving only changes in the
point of diversioa We utilized the
centralized records at the State Engineer's
office in Denver for our data collection effort
during the summer of 1988. This section
summarizes our findings regarding the level of
change-of-water-right activity, characteristics
of the changes, and the change process.
Change Activity
As shown in Table 2.1, there were 858
applications for changes of water rights
involving a change of water use between 1975
and 1984. Of these applications, 29 percent
involved changes within Water Division One-
-the most populated area of the state,
generally encompassing the South Platte
River basin (see Figure 2.1). Forming a
second tier in activity level are Divisions Five,
Two, Seven, and Four (in order of level of
activity). Division Five includes the mainstem
of the Colorado River. Division Two covers
the Arkansas River basin. Division Four
includes the Gunmson River basin. There
was relatively little activity in Divisions Three
and Six.
Most of these applications were
approved. Overall, 689 or 80 percent of the
applications were approved. All of the
applications in Divisions Five and Six were
approved (see Figure 22). By comparison, 64
percent of the applications in Division One
were approved. Statewide, only 11
applications were denied. About ten percent
of the applications were withdrawn by the
applicants. Nearly 70 percent of the
applications still pending as of Jury 1988 were
in Division One.
Figure 23 shows the number of
applications by year. The highest number of
applications filed during this period was in
1982. No clear trends are discernible from
these data. The annual number of
applications by division are shown in Figures
2.4 and 15.
Characteristics of the Changes
About 75 percent of the change
applications involved a proposed shift of
water use from primarily agricultural to
primarily non-agricultural uses (see Figure
2.6).145 The proportion in Division One was
83 percent About 11 percent of the change
applications involved changes of use within
the agricultural sector. About 13 percent of
the applications proposed changes within the
non-agricultural sector.
The single most common purpose for
a change of a water right was to support a
new use under a plan for augmentation.
About 50 percent of all change applications
were part of a plan for augmentation (see
Figure 2.7). In Divisions One, Two, and
Five, 66 percent of the change applications
were part of a plan for augmentation. In
Division Six, only 8 percent of the change
applications involved augmentation plans.
The quantities of water involved in
approved applications are shown in Figure 2.8
and 2.9. Figure 2.8 shows quantities for
water rights described in cubic feet per
second (cfe). For cases where this
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Surface and Ground Water to Same
□ Ground Water to Ground Water
m Ground Water to Surface Water
B3 Surface Water to Ground Water
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cfs or less. About 21 percent involved water
quantities between 1 and 5 cfs. For water
rights quantified in acre-feet (AF), about half
involved 10 AF or less.
In Colorado, surface water rights are
predominately involved in change applications.
For those cases where this information was
discernible, 67 percent involved surface rights
only (see Figure 2.10). In 18 percent of the
cases, a surface water right was being changed
to a groundwater right.
The Change Process
In addition to information regarding
characteristics of the changes, we also
collected data providing a picture of the
change process itself-particularly concerning
the level of opposition and the length of time
to decision. The number of cases in which
statements of opposition were filed is shown
in Figure 2.11. About 61 percent of all
applications drew at least one formal
statement of opposition. There is
considerable variation among the divisions.
In Division One, statements of opposition
were filed in 84 percent of the cases. The
frequency was much lower in Divisions Four,
Six, and Seven.
The average time for a final action in
these cases was about 21 months (see Figure
2.12). For applications that were approved,
the average time to decision was about 19 1/2
months. For the 11 cases that were denied,
the average time to decision was about 27
months. The decision to withdraw averaged
nearly 33 months.
Final decision was reached in six
months or less in about 14 percent of the
cases (see Figure 2.13). About 40 percent of
the cases are resolved within one year of the
application. Another 27 percent of the cases
are resolved during the next year. Nearly 10
percent of the cases required more than four
years to resolve.
There is a strong correlation between
the length of time to decision and whether a
statement of opposition was filed. This
relationship is shown in Figure 2.14.
Section 3: Transaction Cost in Colorado:
A Case Study
A major objective of this study has
been to see the extent to which transaction
costs differ among the various state water
transfer systems. Transaction Costs (TR)
comprise a large set of costs that are incurred
during a water transfer and are borne either
by the buyer, the seller, state agencies, or in
part by all three. They include the following:




3. public agency review, hearing and
administrative costs;
4. application and publication fees;
5. costs incurred by the buyer, seller, and
objectors for legal help;
6. costs incurred by all of these parties
for technical studies of hydrology and
consumptive use;
7. positive or negative externalities
imposed on third parties even after
the precautions taken by the water
authority to avoid third party damage.
■ It is clear that transaction costs, along
with physical transfer costs create a "wedge"
or separation between the buyer's willingness
to pay for water at the intended point of use
and the seller's reservation price or
willingness to accept compensation for the
water being sold from an existing use. Thus
the lower the transactions costs per acre-foot
transferred, the greater will be the
opportunity for beneficial transfers.
This section analyzes a stratified
random sample of cases drawn from the State
Engineer's records of approved water
transfers, excepting simple changes in points
of diversion, to see what characteristics of the
transfer process appear to affect total
transaction costs, public and private.144 The
initial goal was to obtain twenty complete
cases. This meant that complete cost
information would need to be obtained from
the applicants, opponents, courts, etc. for
each case drawn. Despite intensive efforts,
only 9 cases were completed. There were
several reasons for this.
(1) The 10-year period from which
the cases were chosen, 1975-1984, extended
too far back to make it possible to find cost
data on many of the cases. Several earlier
cases, especially in the 1975-1979 period,
were so old that the principal transactors
were either deceased or were no longer
associated with the firm that made the
transaction.
(2) Some water transfer cases chosen
were just one of several cases filed jointly in
water court by an applicant In such cases,
the applicant might be able to provide a total
cost analysis for the combined cases, but
could not identify the costs and time involved
for the single sample case selected.
(3) The most frequent reason for
being unable to provide the requested cost
information was that it was too costly for the
respondent to do so. This was especially true
for cities and large companies that are
routinely involved in buying and/or selling
water. The information was available, but
having a staff member or someone familiar
with the case dig through old records
required too much time.
(4) It became apparent after talks
with all seven division water court clerks that
court costs (primarily the time the referee
and/or judge and staff spend on the case)
associated with particular transfers were
difficult to isolate. Judges and referees do
not keep a time-log of time they spend
reviewing and preparing for each water
transfer case. A staff member typically brings
in a stack of ten to twenty cases that the
referee or judge reads over, makes notes on,
and prepares for ruling, hearing, or trial.
However, the time spent on each case is not
recorded. Only one water division in the
seven state divisions has a full-time salaried
referee (Division One), while the other
divisions contract for referees on an hourly or
daily basis. The referee then bills the State
according to the number of rulings he has
completed that day. While he may know that
he completed three rulings, he does not note
how many hours are spent on each case.
Phone interviews with all referees
suggested that recording the time spent on
each case would not be a good use of their
time. When the suggestions were made to
them that it would be interesting to know
what a cost accounting on each case would







cases (small versus large transactions, prc-se
cases, cases with a large number of opposers,
etc.) or that efficiency might be increased if
it -were known what kinds of cases took more
time, responses typically were that cost
accounting would take a lot of time, would be
inconvenient and really would be useful only
to people who are interested in "figuring out
if the state water court system is being
efficient."
When pressed for estimates of time
spent on a "typical" case, referees said there
was • no such thing as a "typical" case.
Nonetheless, six of the seven referees
supplied estimates of time spent on typical
cases and the corresponding cost The cost
estimates were different for different divisions
because of variations in the total number of
transfer cases that move in that particular
division, the percentage of cases that are
typically opposed, whether or not the referee
makes a field check, etc.. Estimated court
costs do not take into account the overhead
needed in running the court Our estimates
thus underestimate the actual costs involved.
Two points should be noted before
beginning the analysis of the cases. (1) All
cases have had the flow rate (cfs) converted
to a volumetric quantification, usually
corresponding to the historic consumptive use.
(2) The objective of obtaining costs from all
opposers in every case was not attained.
However, in all cases having opposers, at
least one opposer sent in cost information. It
was noted by several lawyers that the
opponents frequently agree upon one party to
pursue the objection, the costs to be divided
later or the responsibility rotated for other
cases. For this reason, we feel we have
captured most of the costs incurred by
opposers.
The. data generated from the
completed sample cases are given in Table
3.1. The standard measure of cost is average
cost per acre-foot transferred. The








there are scale economies in
transaction costs, Le. ATRC should
decrease with size;
the presence of opposition will
increase ATRC;
the more senior the rights being
transferred, the more likely that there
will be opposition;
the larger the transaction, the more
likely opposition;
opposition is more likely if the stream
is frequently administered;
transaction costs have risen over time.
These hypotheses were translated into
a two equation model, the first equation
"explaining" the level of transactions costs per
acre-foot (ATRC) and the second "explaining"
the occurrence of opposition:
(1) ATRC « f (AF, ONO, T)
(2) ONO o g (AF, ADM, T)
Hypotheses 1, 2, and 6 are embodied in
equation (1), while hypotheses 3, 4, and 5 are
embodied in equation (2). The priority date
itself, while presented in Table3.1has little
significance across different streams, since an
1890 right may be very senior on one stream
but very junior on another.
The first stage of the analysis was the
estimation of a PROBIT model for equation
(2) since ONO is a zero • one variable.147
The PROBIT estimate of equation (2) was
(2a) ONO = 0.75 AF - 1.07 ADM - 0.74T
(1.16) (0.71) (1.14)
where the asymptotic "t" ratio is given in
parentheses. None of the coefficients is
statistically significant and the signs of ADM
.and T are contrary to expectations. The lack
of significance is, at least in part due to the
small number of observations.
15
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TABLE 3.1. Data From 9 Colorado Cam Studies
Case Transactions
Number Costs per AF












































































1 Adjusted to 1982 - 84 dollars using the Consumer Price index.
2 ONO - 11f the transfer was opposed by one or more parties.
3 ADM - 11f the Division Engineer judged that the stream involved was frequently administered, i.e
priority restrictions invoked.
4 Priority dates start with 1890 - 0.

















Trial regressions and data plotting
indicated that scale economies would best be
represented by the natural logarithm of AF.
Thus, the estimate of equation (1) is
(la) ATRC = 799 - 148 In AF + 660
ONO
(3.48) (335) (2.48)
where the V statistics are ■ given in
parentheses and the adjusted R-squared is
0.61. All coefficients are highly significant
Table 3:2 exhibits ATRC values from this
equation.
Equation (la) indicates that there are
significant economies of scale and that
opposition greatly increases ATRC
Conclusions
To understand the motivation for
water transfers, one must understand the
structure of costs lying between the buyer's
willingness-to-pay and the seller's willingness-
to-accept payment for different quantities of
water. Transactions costs constitute a major
part of those intervening costs in many cases,
so it becomes necessary to understand the
relationship between transaction costs and
characteristics of the transfer that influence
those costs.
The small data set, analyzed through
regression analysis, strongly suggests very





of opposition raises costs, and opposition rises
*vith size of the transfer, but not enough to
ofbct the scale economy factors within the
range of transactions studied here.
Section 4: Case Studies
This section reports the results of case
studies that were used to obtain a more
detailed analysis of water transfers in
Colorado. First, we examined a random
sample of cases drawn from those cases filed
between 1975 and 1984 that were approved.
Second, we examined transfer activity in three
areas of Colorado: the Gear Creek basin,
South Park, and the Arkansas River basin.
In these analyses we were interested in
considering water transfers over time and in
relation to a geographic area.
Analysis of Randomly Selected Cases
A stratified random sample of twenty-
one cases was selected from the total of 689
approved decrees.14* Analysis of these cases
yields a picture of a "typical" change of water
right in Colorado.
Based on the sample, a change-of-
water-right case is very likely to involve a
change in the point of diversion and a change
in the type of use (see Table 4.1). It is also
likely to involve a change in the place of use.
It may involve a change in time of use. The
use of the original water right(s) typically was
for irrigation. Most of these rights were to
use surface flows.
Most often, the change in use was to
a broader set of uses. Two cases decreed the
changed right for "all beneficial uses." Many
cases included domestic use as one of the
new uses. Interestingly, a few of the sample
cases involved a change in use to recreation
or fish and wildlife protection purposes.
About half of the cases involved a plan for
augmentation. In many cases, the new point
of diversion for the changed right is a well
Applications to change water rights
are very likely to draw statements of
opposition in Colorado (see Table 4.2). This
is especially true if the application is filed in
Divisions 1, 2, or 5. In a few cases, the state
engineer may be one of the opposers. The
most common types of objection were: failure
of the applicant to adequately demonstrate
that there would be no injury; an enlarged
use of water would result from the proposed
change; the original water rights sought to be
changed were abandoned or never perfected;
or the new uses were not adequately
specified. Those cases involving statements of
opposition took longer to complete than
those without opposition, and there was a
general correlation between the number of
objectors and the length of time to complete.
Only one case in the sample went to trial.
In most cases the changed water right
retained the same rate of diversion as under
the original right. Commonly, however,
limitations were placed on the new diversion
right. In several cases a specific volumetric
limit was established. In a few cases the new
use was limited to historical consumptive use
of the original right, but no evidence of that
consumptive use was provided in the decree.
In general, the cases reflected little
disagreement concerning historical
consumptive use, but there was considerable
discussion of assumptions concerning
consumption in the new use.
In addition to terms and conditions
limiting the changed right on the basis of
historical consumptive use, decrees commonly
required metering of new wells or use of
other measuring devices, record keeping, and
regular reports to the division engineer-
particularly in cases involving plans for
augmentation. Where specified, the most
common period for continuing jurisdiction by
the water court was five years. A few cases
required that lands previously irrigated be
. dried-up. A few cases place specific limits on
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A closer look at a few of the sample
cases illustrates both typical and unique
conditions and issues in Colorado transfer
proceedings. In transfers involving plans for
augmentation, applicants along the. Front
Range may propose the use of nontributary
groundwater to augment streamflow
depletions. The Stroh Ranch application is
an example of this type of transfer plan.14*
The applicant sought the use of several
tributary wells and not nontributary wells19"
and new junior surface water rights from the
alluvium of Cherry Creek in its plan. Water
withdrawn from the wells (tributary,
nontributary and not nontributary) was to
supply water . to the Stroh Ranch
Development19 To prevent injury to vested
water rights, the applicant proposed to cease
pumping of certain tributary wells and to take
credit for historic stream depletions from
these wells as an offset against new well
depletions and also to return additional water
to Cherry Creek or its alluvium from
nontributary and not nontributary sources.
The court retained jurisdiction on the
question of injury for an unusually long
period - 15 yean, or until 70 percent of the
land area is developed, whichever occurs
first.1*
Compensation to the stream system
may be required with plans for augmentation
like the Stroh Ranch plan, to make up for
out-of-priority pumping. It may also be
required where there is no augmentation
plan, to prevent injury to other vested water
rights that might otherwise result from the
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continue to pay ditch co. assessments
reduce other water rights of applicant
retain jurisdiction on question of injury
(2-15 yrs.)
Legal Issues
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transfer credit for evapotranspiration
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supply for a residential development near
Gunnison, Colorado illustrates this point.
The plan was to use 39 wells, one for each
single family residence, for domestic and light
irrigation use. Ditch rights that had
historically been used to irrigate the lands on
which the subdivision would be built would be
abandoned, with the water instead being
withdrawn from the wells. The applicant also
planned to enlarge and deepen a storage
pond and construct a dam in order to store
additional water for year-round use. .The
court found that the plan would place an
additional burden on the watershed that could
be addressed by foregoing diversion of some
of the water from the irrigation ditches.153
The abandonment of direct flow rights
may also be required in cases involving only
surface diversions. The City of Lafayette
sought to change the point of diversion for
water rights previously tied to the South
Boulder and Bear Creek Ditch. The water
instead would be used on a direct flow basis
from another ditch, or stored in one of
several reservoirs. The court allowed the
change, setting limits on the season and rate
of diversion and requiring the applicant to
abandon certain water rights to the stream to
prevent injury.134 In a separate transfer case
19
rwi
involving a similar condition, the court
expressly held that this type of abandonment
does not constitute a legal abandonment of
water or water rights.0
Legal abandonment may be declared,
however, where.the evidence in a transfer
case demonstrates that the water rights
sought to be changed have in fact not been
used for many years.13* In an extreme case,
the court found that more than one-third of
the water rights the applicants sought to
change had been abandoned. The applicants,
two companies operating coal mines in Las
Animas County, applied to the water court
for a change of several agricultural water
rights to year-round use for mining and
mining-related uses, and the modification of
other rights for storage. The change
application listed 20 separate water rights
totalling about 60 cubic feet per second (cfc).
In approving the change, the court
determined that only 5 water rights totalling
20.1 cfs could be changed.137 As discussed
below, a de facto abandonment may be found
where the court reduces the allowable
transfer amount because of historic use
patterns.
ia
In determining the quantity of water
that may be transferred, courts generally look
at the historical use of the water regardless of
the amount of water awarded in the original
decree. One case from the sample involved
the question of whether the transferable
consumptive use should include that amount
attributable to vegetation growing along the
ditch. The Town of SUverthoiv alleged that
it should be permitted to transfer to its new
point of diversion its historic consumptive
quantity plus the amount of water previously
consumed by vegetation along the Graff
Ditch. In pretrial proceedings, the water
court ruled that if the water was lost to the
vegetation during transport from the point of
diversion to the place of beneficial use, it
may be included in the quantity transferred to
a new point of diversion.1*
While it is not unusual for a transfer
to involve conditional water rights,"0 it is rare
for a court to change decreed absolute rights
to conditional rights with a newer priority
date. This was done in one of our sample
transfer cases from Division 2. The requested
change in use was approved for eight-ninths
of an absolute right, but the changed quantity
became a conditional water right with a
priority date as of the application date,
resulting in a 13 year loss of priority.161 The
Division Engineer had recommended these
terms for the change request because the
source, a natural spring, may be tributary to
the Arkansas River system and so subject to
a call by downstream senior water rights.162
A final illustrative case from our
sample involved a change to an alternate use
for instream flow purposes. The City of
Aspen and the Colorado Water Conservation
Board jointly filed an application pursuant to
an agreement entered into between the
applicants, the Southeastern Water
Conservancy District and the Pitkin County
Commissioners.161 The Board was to acquire
by license from Aspen the right to use certain
of the city's water rights for minimum flow
purposes. The applicants wanted to add the
beneficial use of instream flow to the existing
decreed uses/6* The Board sought to use the
water at such times as any of its other
minimum flow decrees in the same creek are
out of priority, but the instream flow use
would be subject to Aspen's need for th-.
water. The court approved the chang-
request, attaching conditions to prevent injury
to objectors.165
Clear Creek, Colorado
Gear Creek basin is located in central
Colorado and is bordered by the Continental
Divide to the west, and the confluence of
.Clear Creek and the. South Plane River
within the City of Denver to the east (see
Figure 4.1). The basin is comprised of upper
and lower basins which collectively drain an





Basin nap, Clear Creek basin
Colorado Water Resources & Power Development Authority, Clear Creek Project
(Aug. 1986).
portion of the water supply comes from the
mountainous upper basin in the form of
surface water runoff from annual snowmen.
The lower basin is in a plains area where the
water is used for agricultural, municipal,
industrial, and recreational purposes.166
Physical FadMa
Storage and diversion faculties are
located in both the upper and lower basins.
Storage facilities in upper Qear Creek supply
water for power generation, domestic and
agricultural uses in the lower basin. The
primary diversions in the upper basin provide
municipal and industrial water to the older
mountain communities as well as the more
recently developed residential and commercial
mountain properties.167
In the lower basin there are presently
seventeen ditch headgates on Gear Creek,
diverting water for agricultural users,
municipal suppliers and two major industrial
users. The physical facilities also include
ditches, canals, augmentation stations, storage
reservoirs and pump stations. The reservoirs
include Standley Lake and Great Western,
Arvada, and Maple Grove Reservoirs. In
addition, there is a series of reservoirs located
on the south side of Clear Creek which are
being formed as gravel is mined (see Figure
42).m
Hydrology of the Basin
Native flows in the Qear Creek basin
averaged 166,000 acre-feet per year from
1912 to 1985. From 1912 to 1930, the
average was 190,000 acre-feet, decreasing to
an average of 158,000 acre-feet for 1931 to
1985."9
In addition to native flows, Qear
Creek basin is supplied by transbasin imports
and non-tributary flows. The transbasin
imports have been from Jones Pass (Gumlick
Tunnel), Berthoud Pass Ditch and Vidler
Tunnel while the non-tributary flows have
been from the Henderson Mine Tunnel „
Imports through Gumlick Tunnel
and flows from the Henderson Mine Tunnel
have been significant, generally greater than
2,000 acre-feet per year. Imports through
Berthoud Pass Ditch and Vidler Tunnel have
normally been less than 700 acre-feet per
year.
no
Historical Shift in Boon Water Use
Gear Creek basin water use has
evolved over time to meet the changing needs
of adjacent and downstream inhabitants.
While there was always a demand for
domestic water supply, the proportion of the
basin water put to such use has increased
dramatically as the lower basin population
centers have exploded and traditional patterns
of mining and agriculture have been replaced
by other means of livelihood.
Mining created the first demand for
Gear Creek water in about 1860, although
the location of the mining quickly changed.
The original demand was for gold sluicing in
the lower basin. As gold mining shifted to
the upper basin, irrigation water was needed
to support the growing settlements in the
upper basin. Lower basin mining activities
declined significantly after 1862.m
All but three of the water rights in
the lower basin were originally decreed for
irrigation use.111 Agricultural lands have
steadily declined as urban development
pressures for land and water have increased.
In 1950, irrigated acreage using Gear Creek
water was reported by the State Engineer's
Office to be 120,000 acres. By 1980, that
area had decreased to an estimated 28,000
acres. This indicates a rate of decrease in
irrigated acreage of about 3,000 acres per
year.1*
While this pattern of agricultural
decline, if continued, would have resulted in
a total loss of agricultural lands by 1990, this
outcome will not come to pass. Additional
21
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sales of land and water for urban
development depend on willing sellers.
This market has declined in recent years.
Some of the lands served by Gear Creek
water are removed from land development
pressures, and have remained in agricultural
production. Additionally, some of the
younger farmers in these and other areas
served by Clear Creek basin water will likely
continue to farm. As a result, the agricultural
demand is expected to drop from an
estimated 42,000 acre-feet per year in 1987 to
an estimated 4,500 acre-feet per year by the
year2035.1"
As agricultural use has decreased,
municipal use has increased.1* A look at the
ownership of three ditch companies using
Clear Creek water illustrates this shift to
municipal use. Table4.3shows the stock
ownership distribution for the Lower
Clear Creek Ditch Company for 1975 and
1989. The company has about 2,600 irrigated
acres in its service area which includes the
alluvial plain from just above the confluence
of Clear Creek with the South Plane
downstream along the west side of the river
for about 8 miles. It owns one primary Clear
Creek water right with an 1884 priority, for
49.5 cubic feet per second."*
The Farmer's Highline Canal and
Reservoir Company's share distribution for
the same ten year period presents a good
comparison (see Table 4.4). In contrast to
Lower Clear Creek Ditch Company, Farmer's
Highline has a large service area comprising
approximately 23,500 acres, and owns
numerous Clear Creek water rights totaling
733.6 cubic feet per second. In 1974, 51.1
percent of the stock177 was held by
municipalities, counties and special districts,
while 35.1 percent was held by fanners and
small landowners. In 1989, these figures were
79.2 and 11.0 respectively.
The Church Ditch is one of the oldest
systems of water irrigation in the state of
Colorado. It was originally constructed by a
group of fanners in 1863, and is currently
owned by the ''tics of Broomfield and
Northglenn. The ditch is about 28 miles long
with a service area which exceeds 75,000
acres."1 The Ditch has a capacity of 113
cubic feet per second (cfs) but has been
carrying only 80 cfs.
Ownership of the Church Ditch has
shifted to become heavily dominated by
municipal interests (see Table 4.5).
Broomfield alone owns about 39 percent of
the total Ditch'water. Westminster is the
next largest owner at 14 percent of the total.
Municipal owners hold title to approximately
90 percent of the company's water in 1989,
compared with about 53 percent in 1979.
Current Transfer Impediments
There is still a fair amount of water
being transferred in the Clear Creek basin,119
but there are a few factors which may
influence future transfer activity. The Welch
Ditch's Board of Directors have adopted by
laws which tie the water to land historically
irrigated. The ditch is located about two
miles west of the City of Golden on the
south side of Clear Creek (see Figure 4.2).
As a result of the transfer restriction, the
water is currently used only by remaining
agricultural owners.1"
Secondly, there is an agreement
among several municipal water users, referred
to as the "Cosmic Agreement," which
obligates the users to make specific
discharges, to store effluent, and to exchange,
purchase, lease and sell certain water rights in
Clear Creek basin.1" .
South Poric, Cott/nnff*
Averaging nine thousand feet in
altitude, South Park is a broad, flat valley
stretching thirty-five miles across and fifty
miles long and encompassing 900 square
miles. It is located in Park County, Colorado,
about 50 miles southwest of Denver and is
22
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bordered by mountains on three sides. Park
Range to the north and Mosquita Range to
the west boast thirteen and fourteen thousand
foot peaks. The mountains to the east do
not rise above timberline yet provide a
majestic entrance to the Park through
Kenosha Pass (see Figure 43).
Park County was once widely known
for its cattle and irrigated hay. The wQd hay
and cultivated alfalfa of the area provided
both excellent graze and cash crops. The
natural grass was described as water grass
because it required irrigation from spring
runoff until almost harvest time. The grass
was nutritious fodder, and was shipped as far
away as England to be used in the stables as
feed for race horses."2 What was not shipped
out of the county was used to feed the
abundant cattle, horse and sheep population.
In 1883, there were 40,000 head of cattle,
5,000 horses and 10,000 sheep in the South
Park area.
Agricultural water use in South Park
was directly tied to the acreage of irrigated
pasture and hay.10 Since 1969, irrigated
acreage has decreased dramatically as more
and more water rights are transferred to front
range cities for municipal use, leaving behind
thousands of acres to be dried-up. In 1969,
there were over 35,000 acres of irrigated
pasture and hay. By 1982, this figure had
dropped to 20,000.'* Today, there are less
than 4,000 acres being irrigated.111
Denver was the first city to purchase
South Park water, completing the majority of
its transfers prior to 1940 (see Table 4.6).
These earlier transfers are diverted
downstream at Waterton Canyon. Two later
transfers totalling about 2200 acre-feet per
year are diverted and stored in Eleven Mile
Reservoir (see Figure 43).m
Aurora Jbegan acquiring South Park
water in 1968, and has applications pending
today. The dry has purchased the water
rights to approximately 13 ranches, including
at least two in conjunction with Thornton.
Most of Aurora's South Park water rights are
located above Spinney Mountain Reservoir,
which was built in 1972. The transferred
water is diverted and stored in the reservoir.10
Thornton is the relative newcomer to
the South Park water transfer scene, and has
purchased much smaller quantities of water
than Denver and Aurora. In addition to the
seven transfers completed over the past ten
years, the city has an interest in at least two
pending transfer applications.1" Thornton
uses some storage in Spinney Mountain
Reservoir to meet its return flow obligations.
However, the transferred quantities of water
are left in Tarryall Creek and diverted
downstream on the South Platte River.
There is no storage for later use. Currently,
Aurora leases all of Thornton's South Park
water.* •
Between 1932 and 1988, about 21
ranches were sold to municipalities, retiring
over 35,000 acres of irrigated land. In wet
years, as much as 40,000 acre-feet of water
could be moved out of the valley to serve
municipal needs in Front Range cities. This
figure would be much lower in dry years,
when more junior rights would be called out.
In addition to the decreed transfers, there are
at least five completed sales, four of which
are at some stage of court transfer
proceeding. These sales involve over 4,000
acres of land and over 200 cubic feet per
second of originally decreed water rights."0
There are a few remaining South Park
ranches, and sales are likely to continue. At
least one ranch is currently on the market
and about eight others remain in private
ownership for the present time. In all, they
comprise about 6,400 irrigated acres and








Map of South Park, in Park County, Colorado
K.F. NUTT, GOLD, GUNS, AND GRASS: SOUTH PARK AND
FAIRPIAY, COLORADO (1983).











































Source: Adapted and supplemented from R.L Anderson. N.I. Wengert and R.D. Hell, 'Physical anc
Economic Effects on the Local Agricultural Economy of Water Transfer to Cities,' Colo. State
U. Environmental Resources Center Completion Report Series No. 75 (Oct. 1976) at 13
Table 9. The 1989 data was provided by the Ditch Company in Nov., 1989.
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TABLE 4.4 Stock Distribution for Farmer's Highline Canal





























































Adapted and supplemented from R.L Anderson, N.I. Wengert and R.D. HeO, "Physical anc
Economic Effects on the Local Agricultural Economy of WaterTransfer to Cities,' Colo. State
U. Envte. Resources Center Completion Report Series No. 75 (Oct. 1976) at 12. The 198$
figures provided by Doris Payne, Secretary, The Farmer's Highline Canal and Reservoi
Company In Nov., 1989.












TABLE 4.5 Ownership of Church DReh Water,


































































Work is currently underway to
comprehensively investigate and report on the
socio-economic impacts related to the South
Park water rights transfers. However, an
impact that has happened quickly and has
already been tied to the transfer activity is
the low well water levels experienced by the
residents of Hartsel (see Figure 43). A 1983
engineering report concluded that
water rights transfer and
subsequent diving up of the
Thompson and Main or Hotel
irrigation ditches have dried
up enough land in the area
and reduced recharge to the
tributary surficial gravel
aquifer, that some shallow
hand-dug wells may have been
affected through a drop in
water levels to the point of
having little or no production
capacity, 1M
The report also concluded that some of the
deeper wells may also be affected by the
drop in the water level.191
Some solutions were suggested by this
study. The solution identified as the most
viable with respect to reliability, performance
and permanence was the installation of a
municipal water supply and collection system,
at an estimated cost of 5250,000. There has
been no action taken to construct such a
system to date.1*8
LowerArkansas Valley, Colorado
Hie Lower Arkansas Valley is defined
here to include the stretch of the Arkansas
River basin which runs from the City of
25
Pueblo east to the Kansas line (see Figure
4. J). The headwaters of the Arkansas River
are located in the 14,000 foot peaks of the
Sawatch and Mosquito mountain ranges near
Leadville, Colorado. The river flows eastward
through the foothills of the Rocky Mountains
to the high plains of eastern Colorado and on
into Kansas. The drainage area of the entire
Arkansas River basin is over 25,000 square
miles.197
Most of the native flow in the
Arkansas River originates as snowmelt in the
mountainous upper basin. Heavy rainfall in
the lower basin contributes substantial
quantities of flow for short periods.1"
Groundwater is an additional significant
source of water, especially along the eastern
plains of the basin where irrigation return
flow as groundwater is the main source of
streamflow.19* Finally, eight tributaries feed
into the river below Pueblo to contribute
substantially to the water supply downstream.
While the total native supply varies widely
from year to year depending on the winter
snow pack, the average supply from Pueblo to
the Kansas line is estimated at \2 million
acre-feet (see Table 4.7).*° Additionally,
imported water from transmountain diversions
contributes over 150,000 acre-feet of water to
the river basin.*1
Dwemon and Storage System
A description of the physical facilities
of the lower Arkansas can best be provided
in the historical context of water development
in the basin. Direct diversions were
developed in the mid-1800s to irrigate small
parcels of land on the flood plain of the
Arkansas or its tributaries. Once this land
was taken, more difficult irrigation techniques
were required on the terraces above the river.
Farmers grouped together and formed
irrigation companies to overcome the i
of putting such a system into operation.
Most reservoirs were constructed between
1890 and 1910, to store water in excess of
direct-flow water rights and flows outside of
the irrigation season.10
Transmountain diversions into the
Arkansas basin began in the early 1900s and
are still being developed today. These
systems range in complexity from open
ditches that traverse low mountain passes, to
complex collection systems of tunnels,
conduits, reservoirs and tunnels.0
Finally, groundwater use began, slowly
at first, with the digging of wells for domestic
and livestock purposes. Windmills were later
erected. Large-volume well use began during
the 1950s, once all inexpensive sources of
surface supplies had been tapped.204
The result of these four phases of
water development: direct diversions, water
storage, transmountain diversions, and ground
water, is a complex network of ditches, canals
and reservoirs.
Between the Pueblo Reservoir and
John Martin Reservoir, there are several
major irrigation conveyances diverting water
from the Arkansas River (see Figure 4.?).
The Colorado Canal diverts from the north
bank about 3 1/2 miles upstream from the
Huerfano River, and has two major off-
stream storage reservoirs, Lake Henry and
Lake Meredith. The Highline Canal diverts
both native river flows and water from the
Busk-Ivanboe transmountain diversion. The
Rocky Ford Canal diverts from the south
bank about midway between the towns of
Manzanola and Rocky Ford. The canal's
water rights are very senior and are in
priority most of the time. The Fort Lyon
Canal diverts water about halfway between
the towns of Swink and La Junta, and also
receives' water from both Horse Creek and
Reservoir and Adobe Creek and Reservoir.10
26
TABLE 4.7. Estimated Annual Water Supply
Pueblo, Colorado to Colorado-Kansas State Une
(In acre-feet)
water supply:










Source: O.J. Taylor and R. R. Luchey. Water Management Studies of a Streanvaquifer System
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Arkansas Valley Water Transfers, 1950-1986
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Paper by Professor Charles Howe, entitled "Effects of Transferring Agricultural Water to Non
Agricultural uses in the Arkansas Valley of Colorado,' presented at a Water Marketing
conference Oct. 6 and 7,1988 at University of Denver College of Law.
fn
Between John Martin Reservoir and
the Kansas State Une, in Water District 67,
there are many more ditches, canals and
'reservoirs (see Figure 4.6). All of these
' systems participate in the Arkansas River
Compact, and all store winter and excess
streamQows in John Martin Reservoir for
later use."*
Historical Water Use
Historically, the Arkansas River Valley
was predominantly grazed by livestock from
the Kansas border to the headwaters in the
mountains. The discovery of gold in
Colorado in 1858 and the resulting Pike's
Peak gold rush, led to the first permanent




















































Table 4.6. South Park Itetcr Rights Trai
Ranch or Ditch
Weed, Little Channel, Island
Borden






































































Figure represents maxinun volume which could be diverted if right was never called out for more senior rights, and assuming less than 100 X
reduction of Irrigation. In most years, rights dated as late as 1871 are called for at least a few days, per telephone conversation with Hark Curry,
Water Coomtssfoner, Dlctrict 23, on Nov. 3, 1989.
2 Some of this acreage nay have continued to receive irrigation water after the transfer decree date.






Arkansas River basin, Colorado
P.O. Abbot, Description of Water-Systems Operations in the Arkansas River
Basin. Colorado. Hater-Resources Investigation Report 85-4092, U.S.




Diagrammatic sketch of irrigation-ditch systems along the lover Arkansas
River, from Pueblo Reservoir to John Martin Reservoir
P.O. Abbot, Description of Water-Svsteros Operations in the Arkansas River
Basin. Colorado, Hater-Resources Investigation Report 85-4092 (1985), U.S.
Geological Survey, at Plate 3, derived.
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D«tA from PueWo to the Slate Line mmfified bom
US Bwta« ol Rccbmsllon. 1969
Pigure 4*6.
Source:
Diagrammatic sketch of irrigation-ditch systems along the lower Arkansas
River, from the John Martin Reservoir to the Kansas state line
P.O. Abbot, Description of Water-Systems Operations in the Arkansas River
Basin. Colorado. Hater-Resources Investigation Report 85-4092 (1985), U.S.
Geological Survey, at Plate 3, derived.
( who failed in their search for gold took up
farming in the Ai-c.nsas Valley. It wasn't
_. until 1874, however, that large-scale irrigation
) began in the area of Rocky Ford.207
^ Through the years, the area of land
I irrigated in the Arkansas Valley has remained
• relatively stable at 415,000 acres."* While
m agricultural use has been the greatest
consumptive use of water,39 historic water use
was not limited to irrigation. Since the
earliest settlements, cities and industries
f haveaccounted for a portion of the water in
1 the basin. Colorado Springs, Pueblo,
Trinidad, Walsenburg and Lamar all have
P historically obtained their supplies through
direct diversions or tributary ground water
wells.210 CF & I Steel Corporation annually
f* diverts between 80,000 and 110,000 acre-feet
1 of Arkansas River water for use in their
Pueblo plant311 Sugar beet factories
P accounted for some river water use until
i closing their doors in the 1960s.
f* Historical Transfer Activity
Water transfers in the Lower
'" Arkansas began in the 1950s. During a
1 decade of severe drought and dust storms,
many of the ditches and canals with more
p junior appropriation dates received little or
I no water. The prolonged drought had a
devastating impact on the local economy,
p closing the sugar beet factory and driving
[ many farmers out of the area. At the same
time, several Colorado front range cities
p initiated efforts to purchase Arkansas Valley
i water.2"
f* After the initial sales in the 1950s to
i the City of Pueblo, another decade passed
before additional sales were completed. This
p may be due in part to a short-lived
• improvement in the local economy in the
early 1960s. However, since the sugar beet
f* factory permanently closed its doors in 1967,
J sales of water rights have been steady and
continue today.
Aside from Pueblo, other major
purchasers of Lower Arkansas Valley water
include Pueblo West Metropolitan District,
Colorado Springs, Aurora, and Public Service
Company (see Table 4,$.
Rocky Ford Transfers
The Rocky Ford Ditch was originally
owned and operated by the Rocky Ford Ditch
Company. The Ditch historically diverted
water from the Lower Arkansas River and
delivered the water to farmlands in the area.
The company has two Arkansas River
water rights which provide average annual
diversions of 46,380 acre-feet213 Individual
water users hold their rights as shares of
stock in the company. There is a total of 800
shares, with each share representing an
average of almost 58 acre-feet annually.
In 1983 Aurora purchased 233.24
shares, or about 29 percent of the total rights
in the ditch. Additionally, the city took
options on additional rights held by the same
seller plus rights held by other shareholders
in the ditch. The major seller was RIG
Investment Group, Limited (RIG), a
Canadian investment group that in 1981
purchased all assets of the American Crystal
Sugar Company, a large stockholder in the
Rocky Ford Ditch Company.
The transfer application requested a
change in the point of diversion from the
Rocky Ford Ditch to the Pueblo Dam and
Reservoir, the north and south side diversion
intake points of the City of Pueblo's water
work, and the Fountain Valley Pipeline
intake. The applicants also sought a change
of use to add municipal, domestic and
industrial uses to irrigation.
Aurora's plan for this water is to
exchange the water upstream to Twin Lakes
28
or Turquoise reservoirs on the Upper
Arkansas River. There the water will be
pumped over Trout Creek Pass to Spinney
Mountain Reservoir in the South Platte
basin.114
The transfer application was granted
with certain modifications, and conditions
were imposed to protect other water users,
including farmers who wished to remain in
agriculture. The city must maintain river
inflow into Lake Pueblo at a specified rate to
protect the carrying capability of the river
below the reservoir. Also, 1,000 acre-feet of
winter storage water must be released into
the lake for use by the fanners in the
spring.213 Limits were set on the rate of flow
and total annual diversion.3" Additionally,
the court imposed a continuing call at the
Rocky Ford Ditch between March 15 and
November 1 at specified rates, to help
maintain the ditch flow. Part of this amount
must be left in the ditch to compensate for
incremental seepage losses.217
A unique condition is the treatment of
dewatered lands. Before lands may be dried-
up, a ground cover must be established which
will not require irrigation in order to mitigate
the dust bowl effect caused by removing the
lands from irrigation.11* Responsibility for
developing the revegetation program was
placed on the sellers, primarily RIG. To
date, the program has not resulted in the
consistent establishment of a successful
pound cover. Also, it is not certain that the
successful plantings will survive without
irrigation.219 Until this revegetation program
gets underway, no water may be transferred.210
Tivnxfcn
The Colorado Canal is a mutual
irrigation ditch located about 15 miles
downstream from Pueblo, near the town of
Boone, Colorado. In contrast to Rocky Ford
ditch rights which are fairly senior,' Colorado
Canal water rights are little more than flood
rights. Historically, the canal has supplied
water to lands along and near the north bank
of the Arkansas River that have been used
for agricultural production.81
In 1900, the canal's water supply
became more certain with the completion of
the Twin Lakes Reservoir on Lake Creek, a
tributary of the Arkansas River near its
headwaters. Between 1935 and 1974, the
canal received additional water from Western
Slope transfers into Twin Lakes through Twin
Lakes Division Tunnel. In 1974, however,
the canal sold its Twin Lakes water to the
City of Colorado Springs, leaving only the
rights to the native flow of the river. Eleven
years later, the majority stockholder in the
ditch entered a contract to sell 28,012.76
shares of Colorado canal stock to Colorado
Springs. The seller, Foxley and Company,
had acquired lands once owned by the
Colorado Land and Development Company.
The Canal's water rights are tied to
the ownership of shares of stock. Colorado
Canal has 49,133.009 outstanding shares or
stock. Each owner of one share of Colorado
Canal stock also owns either one share of
Lake Meredith or one share of Lake Henry
stock, which represent storage rights. There
are 49,638.975 acres of land to which interests
in the direct flow water rights are
appurtenant221
In the subsequent change of water
rights application, Colorado Springs sought to
change the type and place of use. The city
plans to exchange water from Lake Meredith
upstream to Pueblo Reservoir, then exchange
the water further upstream to Twin Lakes
Reservoir, where it already has facilities in
place to transport water to the city.20
Determining historic depletions
associated with the water rights proved to be
quite a task, due to the complex drainage
pattern associated with aistonc use of the
water. Lands irrigated directi> Ly the canal,
or receiving Lake Meredith or Lake Henry
storage rights, returned water to a network of
sources. Four separate operational studies
were required. River depletions on an
average annual basis was determined to be
75.5 percent of the historic average annual
diversions.3" As a result, the city received a
transferable right of about 17,500 acre-feet
annually.28
Conditions were imposed to protect
the remaining shareholders of the applicant
canal and reservoir companies. All new uses
must continue to bear their share of
assessments. Non-irrigation uses are subject
to a Gve percent charge which must be left in
the lateral where the shares were historically
distributed to make up for incremental lateral
loss. Stockholders of the Lake Meredith
Reservoir Company with a change in use
must leave an additional 12 percent of their
rights in the reservoir and bear the pro rata
evaporation and seepage loss tied to this
water.2*
As with the Rocky Ford application,
the Colorado Canal change requires the
applicants to undertake a revegetation
program requiring no irrigation after its
establishment The goal is to be "not so
much...reestablishment of native species but
rather of an economically viable dry land
forage crop."2"
Aurora's plan for the Colorado Canal
water is basically the same as for the Rocky
Ford Ditch water. In the Colorado Canal
case, however, the exchange plan is specified
in the decree. Water will be exchanged
upstream, then pumped over to the South
Platte basin.*1
Local Impacts From Water Transfer
Activity
Much work is in progress now to
study and develop a comprehensive report on
the social and economic consequences of
Lower Arkansas Valley water transfer activity.
The results of this work should be available
in the near future. A more narrow look at
consequences of the Rocky Ford Ditch
transfer suggests, in general terms, some of
the potential effects on the local area.29
The drying-up of agricultural lands
may impact the local economy. Land values
may decrease substantially. County, school
and conservancy district taxes may suffer
because of their dependence on merchants'
sales, real estate values and employment.
The removal of water also may lead to the
permanent loss of future agricultural
economy. If the mandatory revegetation
program is not successful, substantial soil
erosion may cause local dust storms and
increase costs of road, building and
equipment maintenance.00
Water quality may also be impaired as
a result of a reduction of river flows~by
reducing the dilution capability of the river.
Costs associated with municipal waste clean
up and reduction of salinity levels may be
increased. Reduced river flows may also
affect the recreational uses of the river.2"
Section 5: Summary of Findings and
Conclusions
This section provides a summary of
the findings and conclusions from the
Colorado water transfer study. Where
possible, comparisons are drawn with the
other study states. Several recommendations
ate then presented for consideration.
30
Findings and Conclusions
1. Colorado law governing water rights and
water transfers is highly developed and
somewhat complex. Water rights are
regarded as property rights and are
transferable in the same manner as other
property rights. Changes of water rights
including changes in the point of diversion
and in the type, place, or time of use may be
made so long as other water rights are not
injured. Terms and conditions are to be
added as necessary to insure no injury to
other water rights. To avoid injury, the
transfer should result in no net increase in
depletion to the stream as a consequence of
the change. Colorado law also permits
voluntary and involuntary exchanges of water,
subject to the requirement that the exchange
water is sufficient in quality and quantity to
meet the senior appropriator's normal use
requirements. Temporary loans or exchanges
of water also are authorized.
The physically uniform substance of
water has been carved up into many legally
distinctive categories in Colorado. These
legal distinctions can be quite important in
determining the transferability of this water.
For example, there are three completely
separate legal systems governing groundwater
in Colorado: laws related to tributary
groundwater, laws related to designated
groundwater, and laws related to nontributary
groundwater.' The rights to use each of these
legal categories of groundwater are
determined differently, and the rules and
procedures governing transfers and changes of
these rights also differ.
Imported water-water brought into a
basin from another basin—and nontributary
groundwater share one very important legal
characteristic; since this water is not
considered native to the system, it may be
used to extinction, reused, or exchanged after
use. So long as this water remains in the
dominion and control of the user there are
no return flow obligations. This legal status
makes imported water and nontributary
groundwater readily transferable.
Colorado law relating to salvaged
water-water previously lost to the stream
during beneficial use pursuant to a water
right that can be saved and made available
for other use-is unclear. The Colorado
Supreme Court has denied efforts to gain
rights to water not presently being used
pursuant to a water right that would be saved
by eradicating phreatophytes, removing peat
moss, and cutting down pine trees. It has not
directly considered the situation in which the
water to be salvaged is presently being
consumed pursuant to a water right and,
through activities such as reduction in
evaporation by changes in irrigation
techniques and reduction in
evapotranspiration through shifts in crop type,
water previously lost to the system can be
made available without injury to other water
users. The right to make new or additional
uses of this water should be determinate
under a plan for augmentation or change of
water right proceeding.
Colorado, like other western states,
has authorized a number of different types cf
special water supply organizations (WSOs)
and has given municipalities special water
supply authority. WSOs initially were
established to supply water for irrigation and
rural domestic use. Colorado statutes
governing these WSOs vary considerably, and
these differences are significant for the
transferability of the water rights and the
water they control.
Water users in mutual ditch
companies hold shares representing some
proportional right to the water available
under the ditch company's water rights.
These shares may be freely traded, subject




members. Irrigation districts are authorized
under three different Colorado statutes, and
the provisions governing transferabflity of
water vary. Typically, water is allocated by
the district according to the number of acres
irrigated. The district may sell its water
rights, subject td approval of district members.
Districts formed under the 1921 Act may
lease surplus water for use within or outside
the district boundaries.
Conservancy districts are given broad
authority under Colorado law and may tax all
lands within the district boundaries to carry
out district purposes. Originally envisioned as
a supplier of irrigation water from projects
constructed by the federal Bureau of
Reclamation, districts may also supply other
water uses within their boundaries.
Allocation policies are determined by the
districts themselves within the general
framework established by the statute
authorizing the federal project and the
contract between the Bureau and the district
and state law. In 1989, Colorado law was
amended to allow districts to lease or
exchange water for use outside district
boundaries. Permanent transfers of water
rights outside district boundaries are not
authorized, however.
Municipalities are permitted to
appropriate water beyond their immediate
requirements because of their need to plan
for future growth and development They
have also been permitted to lease surplus
supplies for use outside their boundaries.
Denver has been particularly effective in
establishing a water supply system and it
supplies water to many users outside the city
and county limits. Efforts to subject this
water supply activity to public utilities
regulation have failed.
Goes in Colorado have been buying
agricultural water rights and transferring the
water to municipal uses for more than 100
yeai... As the case studies of Clear Creek,
South Park, and the lower Arkansas show,
cities continue to use transfers as a means of
providing water supplies. The South Park
and Arkansas studies also indicate that cities
are reaching greater distances to find
transferable supplies.
As this summary suggests, Colorado
law generally supports water transfers. In
particular, it favors permanent transfers of the
water rights themselves. It provides a very
expansive definition of the changes that may
be made in a water right Changes may only
be denied if there is unavoidable injury to
other water rights. There are many different
legal categories of water, and the categories
can have important consequences for the
transferability of the rights to this water. The
transferability of water rights also is affected
by the type of legal entity holding the right.
Thus, while the system generally supports
transfers of water rights, its highly legalistic
orientation makes these transfers potentially
more complex.
2. Changes of appropriate water rights
involving a change in the use of water are
common in Colorado. Excluding changes in
point of diversion only, there were 858
applications for changes of water rights Gled
in the seven Colorado water courts between
1975 and 1984. About 29 percent of these
applications were filed in Division One, the
South Platte basin. Next most active was
Division Five, the Colorado River mainstem,
with 17 percent of the applications. During
this ten-year period, the highest number of
applications was filed in 1982. There was no
statistically significant trend in the number of
applications during this period.
About 80 percent of the applications
were approved. Only 11 applications (about
one percent) were denied. About ten
percent of these applications were withdrawn,
and the remainder were still pending as of
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July 1988. The approval rate was about 64
percent in Division One whereas all the
applications in Divisions Five and Six were
approved.
About 75 percent of the change
applications involved a proposed shift of
water use from primarily agricultural to
primarily non-agricultural uses. About 11
percent of the applications involved shifts of
use primarily within the agricultural sector.
The single most common purpose for a
change of a water right was to support a new
use under a plan for augmentation.
Changes typically involve small
quantities of water. About half of the
approved cases involved either 0.5 cfs or less
or 10 acre-feet or less. About 67 percent of
the cases involved surface water rights only.
3. The review process for changes of water
rights works, but it appears to be contentious
and time-consuming. Applications to change
a water right are filed with the clerk of the
water court for the division in which the
water right was established. Statements of
opposition may be filed by any party.
Generally, the referee rules on the
application. Following this ruling, any party
may file pleadings with the water judge
initiating an entirely new proceeding.
About 60 percent of the applications
filed during the ten-year study period drew at
least one statement of opposition. * In
Division One, statements of opposition were
filed in 84 percent of the cases. By
comparison, the rates of opposition in
Divisions Four, Six, and Seven were much
lower.
The average time for a final action in
the cases studied was about 21 months. The
average time for those cases that were
approved was more than 19 months. The
data indicates a very strong correlation
between the length of time to decision and
whether a statement of opposition was filed.
It is useful to compare change-of-
water-right activity in Colorado with other
states included in the overall study. New
Mexico and Utah will be used here because
their water transfer laws are most comparable
to those of Colorado.
Looking first at the number of
cbange-of-water-right applications excluding
changes only in the point of diversion, New
Mexico had 1,135 applications between 1975
and 1984 while Utah appears to have had
about 3853. Colorado had 858 during this
period.
In New Mexico, 94 percent of the
applications were approved. The approval
rate in Utah was about '85 percent In
Colorado, the approval rate was 80 percent.
Figure 5.1 compares Colorado and New
Mexico.
In New Mexico, the average time for
approval of the cases filed during this period
was about 5.8 months. The average time for
approval in Utah was 9 months. The average
time for approval in Colorado was 19.5
months. Figure 52 shows the average time
to decision in the three states for cases that
were approved and the cases either denied or
withdraw.
Protests were filed in about 6 percent
of the New Mexico cases. The protest rate
in Utah was about 9 percent In Colorado,
60 percent of the cases were opposed. See
Figure 53.
In short, there appears to be less
change-of-water-right activity in Colorado
than in New Mexico and Utah, the approval
rate in Colorado is somewhat lower, the
average time to reach approval is considerably
longer in Colorado, and the rate of
opposition is much higher. These findings
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raise important questions about Colorado
water law and the transfer review process that
will be discussed below.
4. Analysis of a stratified random sample of
21 cases taken from the cases that were
approved closely follows the findings from the
broader empirical study. Eighteen of the
cases involved some change in the purpose of
use. In 14 of these cases the original use was
for irrigation. New or additional uses
typically included domestic, municipal, and
industrial purposes. In two cases the change
was to "all beneficial uses." Fourteen of the
cases involved a changed or additional point
of diversion. Nineteen of the cases involved
a new or additional place of use. And, in
nine cases the time of use was extended. In
ten cases the change was part of a plan for
augmentation.
Statements of opposition were filed in
14 of the cases. Objections commonly alleged
that an enlarged use of water would result
from the proposed change or that the
applicant had not adequately demonstrated
that no injury would result * Cases with
opposition took longer to reach a decision
than those without opposition. Only one case
in the sample went to trial.
In four of the cases, the terms and
conditions included some limitation on the
new diversion right and in five cases some
compensation to the stream was required by
abandoning certain direct flow rights. In
several cases the diversion rate was qualified
by adding a specific volumetric limit The
single most common requirement was to
install measuring devices. The period of
retained jurisdiction typically was five years.
5. The transaction costs (not including the
purchase price of the water right) involved in
making a change of a water right appear to
vary widely. Analysis of a stratified random
sample of nine change-of-water-right cases
showed transaction costs ranging from $037
per ?<Te-foot to $1,702 per acre-foot The
average w nsactions cost per acre-foot for all
cases was about $380. There appear to be
significant economies of scale so that the
transactions costs per acre-foot fall rapidly as
the quantities of water transferred increase.
The presence of opposition raises costs
substantially, and opposition is more likely in
cases involving larger quantities of water.
Those costs are higher than those found in
the New Mexico study.
6. Our study of water transfer activity in
Clear Creek basin, South Park, and the lower
Arkansas basin illustrates the shift in
ownership of water rights in these areas from
agricultural to urban control. In the case of
South Park and the lower Arkansas basin, it
also illustrates that cities in Colorado are
reaching further away to find transferable
sources of water.
. Clear Creek is an example of the
transition of an area from mining and
agriculture to urban and industrial. Irrigated
acreage in lower Clear Creek has declined
from 120,000 acres in 1950 to about 28,000
acres in 1980. Our examination of stock
ownership in three mutual ditch companies
drawing water from Gear Creek illustrates
the dramatic shift from agricultural to urban
control.
South Park is located near the
headwaters of the South Platte River. It is a
high mountain valley used extensively in the
past for grazing cattle and growing irrigated
hay. In 1969, there were over 35,000 acres
of irrigated lands. Twenty years later, less
than 4,000 acres are being irrigated. Between
1932 and 1988 Front Range cities purchased
about 21 ranches in South Park, involving
over 35,000 acres of irrigated land. In wet
years, the water rights purchased with these








































































































































































































There are about 20 major ditch
systems drawing water from the Arkansas
River below Pueblo. Irrigated agriculture is
the major water user in this area. Since the
decline of the sugar beet industry in the late
1960s, many irrigation rights have been
purchased-primarfly by the cities of Pueblo
and Colorado Springs. The City of Aurora
has purchased ditch rights in the lower
Arkansas Valley for eventual transfer into the
South Platte basin.
Recommendations
Our research has raised a number of
questions about Colorado law and procedure
relating to water transfers. The following
discussion points to several areas where
changes in the law should be considered.
1. The Colorado process for reviewing
proposed changes of water rights should be
changed to provide that all findings of fact
are made by the division engineer.
Colorado's water allocation system
utilizes a legal proceeding to determine rights
and review proposed changes to these rights.
The burden of protecting other water rights
in the system is placed primarily on water
right holders who must file a statement of
opposition and participate in the proceeding
if they believe their rights may be injured by
the proposed change. The parties to the case
each present the engineering, hydrologic, and
legal evidence supportive of their positions.
Based on the record before them, the referee
or judge then renders a final decision.
The issues under consideration in a
change-of-water-right case are almost
completely factual. They involve matters of
historical diversions, transport losses,
consumptive use, return flows, and other
hydrologic and engineering issues. There are
legal issues in some of the cases, but the
legal concerns commonly are secondary.
Most disputes turn on factual disagreements.
Consideration should be given to
making the division engineer the finder of
fact in water rights cases. Under this
approach, the division engineer would review
all applications for their factual analysis that
no injury will result and would prepare the
proposed decree for final review by the water
judge. The technical expertise and the
detailed knowledge of the hydrologic system
among the staff in the division engineer's
office would be used to protect the priority
system. This expert review and decision-
making approach is used in New Mexico and
Utah and appears to be expeditious and
effective. As indicated previously,
transactions costs in New Mexico are lower
than in Colorado.
Colorado law now allows the state
engineer to enter a water right case like any
other water right holder by filing a formal
statement of opposition. He may also
formally protest a ruling by the referee,
causing the case to go before the water
judge. By law, the referee is to "consult" with
the division engineer or the state engineer
(or both). The consulted engineer is to file
a written report with the referee concerning
the application and any statements of
opposition. If the case is "rereferred" to the
water judge by the referee, the division
engineer is to file a written recommendation
with the water judge. The judge may also
request a written report from the state
engineer.
Water Division Seven, located in the
southwest part of the state, utilizes a
simplified system in which the water judge
also acts as the referee. The judge has the
division engineer review all water rights
applications. The Division staff make a field
inspection and provide a report In many
cases, the division engineer meets informally
with the applicant, and perhaps with other
concerned parties, to clarify issues. The
division engineer then makes his



















































































































































































































































































































































































































































































































































































































































conditions to prevent injury. If the parties
agree, a proposed decree containing these
terms and conditions is then presented to the
referee/judge for his final decision.
As shown in Figure 5.4, Division
Seven is moderately active in changes of
water rights. .During the ten-year study
period, about 14 percent of the change
applications in the state were filed in this
division. Egure 5.5 shows the application
status for the seven divisions. The approval
rate in Division Seven during this period was
about 91 percent compared to about 80
percent statewide. Figure 5.6 shows the
proportion of cases opposed in the various
divisions. About 40 percent of the cases in
Division Seven are opposed, compared to
about 60 percent statewide. In Division
Seven, final action is taken in about 71
percent of the cases within 12 months of the
filing of the application. Statewide, Gnal
action is taken in only 41 percent of the
cases within the first year. As shown in
Figure 5.7, the average time to decision in
Division Seven is about 10.5 months, lowest
of all the water divisions. These statistics
indicate that the procedure followed in
Division Seven may help to reduce opposition
and to facilitate decision-making.
Based on the documented efficiencies
of the review processes in New Mexico, Utah,
and Division Seven in Colorado, we
recommend that Colorado consider making
the division engineer the resolver of factual
disputes involving engineering and hydrologic
issues with appeal of these issues possible to
the state engineer. As in Division Seven, the
proposed decree would be presented to the
water judge for review of legal matters and
final approval, disapproval, or modification.
2. Colorado law should be broadened to
"■«^gp^^ and address the fuD set of interests
implicated in tiaiafas of water rights and
water.
At present, Colorado law requires
review of change applications only respecting
possible injury to other water rights.
Litigation concerning water right changes "has
been purely a property quarrel between
private interests, with the express object of
protecting vested water rights."02 Yet the
interests implicated in a water transfer may
be considerably broader than matters of water
right injury.
For example, water quality effects
apparently are considered only in connection
with exchanges and plans for augmentation.
In these cases, Colorado statutes specifically
require that the substituted water be of a
quality that will meet the needs of the senior
appropriator.20 Presumably, any proposed
change causing unmitigatible water quality
injury to other water rights should be denied
but there are no reported cases where the
injury alleged from a change was based on
adverse water quality effects.
Effects on streamflow-related values
are protected only if the Colorado Water
Conservation Board holds an instream flow
water right potentially injured by the
proposed change.34 As of 1988, more than
1,000 instream water rights had been
established under Colorado's program,
representing protection of flows on more than
7,000 miles of streams and rivers largely
located in the mountainous areas of the state.
Not only are these rights limited
geographically, they are also limited in that
they seek to protect only cold-water fisheries.
Other flow-based values such as recreation,
water quality, and wetlands are not
considered at all.
The effects on groundwater may not
be adequately considered, especially in
changes of water rights involving surface
water diversions. When irrigated lands are
dried-up, recharge of shallow aquifers in some
locations ceases. The loss of this recharge
may affect wells drawing water from the
aquifer. It may also affect wetland areas
dependent on the higher water tables caused
by recharge. Colorado law generally
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recognizes the interrelated nature of surface
and groundwater. It does not yet, however,
adequately consider the many implications of
this close relationship.
Water transfers, especially from uses
in rural areas, also may raise economic, social,
and cultural issues.30 Among the possible
effects associated with these transfers are
reduction of assessed valuation of the
formerly irrigated lands, limited alternative
economic uses of the land, soil erosion on the
land and growth of weeds that could spread
to other lands still in cultivation, and
reduction in agricultural activity upon which
other businesses in the area depend. While
some of these effects may be addressed
through negotiation and stipulation between
the applicant and opposers, there is no
requirement for review of any of these
matters.
There are two related issues that
require additional consideration. First, what
are the interests that should be addressed?
And, second, what process or processes
should be used? We have already suggested
several areas of concern: instream effects
related to things like water quality, recreation,
and wetlands and land-based effects such as
impacts on the local economy. One approach
would be to enumerate the matters for review
and require that they be considered. A
second would simply be to subject the change
of water right to a general public interest
standard.
Every western state except Colorado
provides for some kind of public interest
review of proposed new appropriations of
water and at least eight states subject water
transfers to this kind of review.1* The factors
considered and the process followed vary
considerably from state-to-state. While
Colorado's review of water appropriations
differs from that in other states, there is no
constitutional barrier to establishing a
requirement that changes of water, rights be
in confbrmance with protection of interests
beyond the property interests of other water
right holders.117
Concerning the process, we have
suggested that review of matters related to
protection of other water rights should be
given to the division engineer. Only relatively
minor changes in costing procedures would
be necessary to establish this process. The
more difficult question concerns how to
address the broader set of interests we argue
should be considered. Several general
approaches are possible.
The most obvious approach is to
broaden the review process itself. Because of
the nature of the issues raised, we believe
careful consideration should be given either
to establishing a special advisory group to
make recommendations to the water judge on
public interest issues or to creating a special
body with final decision-making authority in
such cases. Whichever approach is taken, we
believe that only a small number of water
right change cases would need to undergo
this broader review. Most cases raise only
bydrologic concerns that can be readily
addressed by the division engineer's office.
Therefore, we suggest creation of a bifurcated
process under which only those few cases
raising broader issues would be subject to
more extended review.
We also urge serious consideration of
a somewhat different approach that relies on
compensation to offset the adverse effects of
water transfers. Under this approach, a water
transfers mitigation fund could be established.
The fund would be supported by charges
assessed against all water transfers. Monies
from this fund would be used to mitigate
impacts of water transfers as they are
identified. One attraction of this approach is
that it avoids the need for speculative
assessments of the possible adverse social and
economic effects of a transfer. At the same
time it provides a source of funds for needed
mitigation. The availability of such a fund
may also be important since the effects of
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transfers are likely to be more significant
cumulatively than individually.
Finally, we suggest consideration of
authorizing county review of water transfers
under the so-called "1041" process. In a
recent decision,11* • the Colorado Supreme
Court upheld the authority of counties to
regulate the land use impacts associated with
the development of water supply systems.9
This case involved county regulation of land
use activities by the Denver Water Board in
connection with water project development
on the West Slope. This review authority
could be extended to water transfer activities
as an alternative to state review of the land
use impacts.
Certainly there are many additional
options that should be considered. Whatever
the approach taken, we believe the
fundamental need is to recognize that water
transfers implicate a much broader set of
interests than the interest of water right
holders' in protecting their diversion rights.
Presently, the Colorado system provides little
opportunity for consideration of these
interests. We recommend that the system be
modified to allow such consideration.
3. Colorado water law should be clarified to
permit transfer of salvaged water.
There is considerable potential in
some circumstances to salvage water presently
diverted from streams that is consumed or
otherwise lost to subsequent use. So long as
the water can be saved without injury to
other water users, it should be transferable to
other uses with the priority of the original
diversion. Colorado law now appears to limit
such transactions. We believe this law should
be clarified to permit the salvage, and
additional use, of water presently diverted or
withdrawn for a beneGdal use so long as
there is no net increase in the depletion of
the stream or aquifer and other protected
interests are not injured.
4. Colorado law regarding temporary
transfers should be updated.
The Colorado statute authorizing
temporary loans or exchanges of water was
enacted in 1899. It gave legal recognition to
the practice of informal swaps of water
among irrigators, commonly on the same
ditch. There is now considerable interest in
arranging so-called "dry year options" and
other types of leasing arrangements that may
go beyond the scope of Colorado's temporary
transfer statute.1" Colorado law should be
reviewed to ensure that water leasing
arrangements are adequately provided for.
A Final Ward
The uses of water are changing in
Colorado. Historically, most new demands
have been met through the development of
unappropriated water supplies. As Colorado
reaches the acceptable limit of new water
development, the option of reallocating some
portion of existing water uses to new uses
becomes increasingly attractive. Colorado
long has allowed essentially unrestricted
transfer of the ownership of water rights.
Virtually any type of change may be made in
a water right so long as other water rights are
not injured.
While transfers and changes of water
rights occur with frequency in Colorado, our
analysis indicates that the approach is highly
legalistic and somewhat complex. The
approach involves a review process that is
markedly slower and more contentious than
in other study states. We believe these
findings warrant a reconsideration of many
aspects of Colorado water law.
Water transfers implicate a broad set
of interests, many of which presently are not
considered in the transfer process. We
believe that means must be found to address
these concerns if transfers are to continue to
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clerk for each division prepares a 'resume" of all applications each month which is published in certain
newspapers and mailed to potentially interested parties. Colo. Rev. Stat. $37-92-302(3) (Supp. 1968).
34. The state engineer now is specifically authorized to ffle such a statement Colo. Rev. Stat. 137-92-
302(1 )(b) (Supp. 1988).
35. Colo. Rev. Stat §37-92-302(1 )(c) (1973).
36. CdO. Rev. Stal $37-92-303(1) (Supp. 1988).
37. Cola Rev. StaL 137-92-304(2).(3) (Supp. 1988).
38. Colo. Rev. Stal 137-92-304(3) (Supp. 1988).




40. Colo. Rev. StaL {37-92-305(4) (1973). A water court decree concerning a water right change must
Include a condition providing for reconsideration on the question of Injury for such period after the entry
of such decision as Is necessary or desirable to preclude or remedy any such Injury." Coic. Rev. StaL
(37-92-304(6) (Supp. 1988).
41. L. Rice & M. WhHe, Engineering Aspect* of Water Law 78 (1987).
42. Danleison v. Kerbs Ag.. Inc.. 646 P.2d 363.373 (Colo. 1982).
43. Cdo. Rev. StaL (37-92-305(3)(1973).
44. Colo. Rev. StaL l37-92-305(4)(1973). {
45. Colo. Rev. StaL {37-92-304(6) (Supp. 1988). _
46. S. 166,57th Leg.. 1989 Coio. Sess. Laws (codified at Colo. Rev. StaL §37-92-305(3).
47. Colo. Rev. StaL (37-92-304(3) (Supp. 1988). m
48. Cache La Poudre Irrigation Co. v. Water Supply & Storage Co.. 49 Colo. 1.4-5.111 P. 610.611
49. See Farmers' High Une Canal & Reservoir Co. v. Wolff, 23 Colo. Ct. App. 570.579.131 P. 291.294
(1913).
50. Ackerman v. City of Walsenburg, 171 Colo. 304,310.467 P.2d 267.270 (1970); CF&I Steel
Corporation v. Rooks. 178 Colo. 110,114,495 P.2d 1134.1136 (1972).
51. The Application for Water Rights of Certain Shareholders in the Las Animas Consolidated Canal Co.. H
688 P.2d 1102,1108 (Colo. 1984).
52. Hallford. Water Reuse and Exchange Plans, 17 Colo. Law. 1083.1083 (1988) (footnote omitted). -
53. See E. Mead, Irrigation Institutions 171-72 (1903).
54. Act of April 9.1897, ch. 58,1897 Colo. Sess. Laws. p. 176. This law, virtually unchanged, presently ""!
is codified at Colo. Rev. StaL {(37-63-101 to -104 (1973).
55. Cdo. Rev. StaL 137-83-104 (1973).
56. Colo. Rev. StaL (37-80-120(2) to -120(4) (1973).
57. Cola Rev. StaL 137-80-120(3) (1973). "•
58. Colo. Rev. StaL (37-80-120 (2) (1973).
59. Colo. Rev. StaL 137-92-302(1)(a) (Supp. 1988): 'Any person who desires... approval of a proposed
or existing exchange of water under section 37-80-120 or 37-83-104 ... shall file with the water derfc in
quadruplicate a verified application setting forth facts supporting the ruling sought " m
60. Cdo, Rev. StaL (37-92-305(10) (Supp. 1988).
61. Haflford, supra note 52 at 1084. . !
62. Colo. Rev. StaL (37-92-305(5) (1973). See also Colo. Rev. StaL (37-80-120(3) (1973).
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63. An augmentation plan Is defined as:
1 a detailed program to increase the supply of water available 'ir beneficial use in a
division or portion thereof by the development of new or alternate means or points of •
diversion, by a pooling of water resources, by water exchange projects, by providing
P substitute supplies of water, by the development of new sources of water, or by any
I other appropriate means.
r Coio. Rev. Stat §37-92-103(9) (Supp. 1988).
■ 64. See MacDonnell. Colorado's Law of 'Underground Water9: A Look at the South Plane and Beyond,
59 U. Colo. L Rev. 579 (1988).
( 65. See MacDonnell. Plans for Augmentation: A Summary in Tradition, Innovation, and Conflict:
Perspectives on Colorado Water Law (1987).
P 66. Colo. Rev. Stat §37-92-305(8) (Supp. 1988). See also Weibert v. Rothe Bros., 200 Colo. 310, 618
[ P.2d 1367 (1980).
r 67. Colo. Rev. Stat. §37-83-105 (1973).
68. Fort Lyon Canal Co. v. Chew, 33 Colo. 392. 401, 81 P. 37, 40 (1905).
T 69. Colo. Rev. Stat §37-83-105 (1973).
70. Failure to make this affirmative demonstration of no injury produced a harsh result in Bowman v.
r Virdin. 40 Colo. 247, 90 P. 506 (1907).
71. Colo. Rev. Stat §37-90-111 (1)(g) (Supp. 1988).
F 72. The volume may not be increased beyond that permitted prior to basin designation.
73. Coio. Rev. Stat. §37-90-112 (1973) requires notice to be published in a newspaper of general
P circulation in the county or counties where the activities are located.
74. Colo. Rev. Stat §37-90-111 (1)(g) (Supp. 1988).
T 75. Danielson v. Kerbs Agriculture, Inc., 646 P.2d 363,372 (Colo. 1982).
76. Id. at 370.
i 77. Id. at 372.
n 78. Colo. Rev. Stat §37-90-118 (Supp. 1988).
79. Colo. Rev. Stat §37-90-130 (1973 and Supp. 1988).
T 80. Colo. Rev. StaL |37-90-130(f) (1973).
81. 627 P^d 752 (Colo. 1981).
T 82. Id. at 759-60.
83. Act of June 6.1985, ch. 285.1985 Colo. Sess. Laws 1160.
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84. Nontributary groundwater is defined as that groundwater, located outside the boundaries of any
designated groundwater basins in existence on January 1,1985, the withdrawal of which wOl not, within n
100 years, deplete the flow of a natural stream at an annual rate greater than one tenth of one percent of
the annual rate of withdrawal. Colo. Rev. Stal 137-90-103 (10.S) (Supp. 1988).
85. Colo. Rev. StaL 137-90-137(4)(a)(II) (Supp. 1988). Within the Denver Basin aquifers there is a "1
subcategory referred to as 'not nontributary.* Colo. Rev. StaL 137-90-137(9)(c) (Supp. 1988). j
86. Colo. Rev. Stat |37-90-137(4)(b) (Supp. 1988). n
87. Colo. Rev. Stat l37-90-137(4)(b)(ll) (Supp. 1988).
88. Replacement requirements vary depending on whether the water Is nontributary or in one of the ^
Denver Basin formations. Cola Rev. Stat 137-90-137(9)(b) and (c) (Supp. 1988).
89. Colo. Rev. Stat 137-82-106(1) (Supp. 1988). ~
90. The statute provides: "Such water, when released from the dominion of the user, becomes a part of
the natural surface stream when released, subject to water rights on such stream in the order of their
priority, but nothing In this subsection (2) shall affect the rights of the developer or his successors or ™[
assigns with respect to such foreign, nontributary, or developed water,....' Colo. Rev. Stat §37-82-
106(2) (Supp. 1988).
91. In Water Supply & Storage Co. v. Curtis. 733 P.2d 660 (Colo. 1987), applicants sought the right to
maintain control of and reuse native water-that is, water originating In and part of the watershed in
which the use was proposed. The court denied this request because there was no demonstrated
beneficial use for the reuse water. ™>
92. See, e.g. Haliford, Water Reuse and Exchange Plans, 17 Colo. Law 1083 (1988); Porzak, Innovative
Transfer and Exchange Plans in Tradition, Innovation and Conflict: Perspectives on Colorado Water
Law 200-02 (L MacDonnell ed. 1987). "1
i
93. See Southeastern Colorado Water Conservancy District v. Shetton, Inc., 187 Colo. 181, 529 P.2d
1321 (1974); and R.JA, Inc. v. Water Users Assn'n of District No. 6, 690 P.2d 823 (Colo. 1984). See ^
also. Gtffen v. City and County of Denver, 690 P.2d 1244 (Colo. 1984).
94. For an affirmative view see Note. Wafer Use Efficiency and Appropriation in Colorado: Salvaging
Incentives for Maximum Beneficial Use, 58 U. Colo. L Rev. 657 (1988). r"1
95. Cache La Poudre Irrigating Company v. Larimer & Weld Reservoir Co.. 25 Colo. 144.150. 53 P.
318,321 (1898). -
96. Mooney v. Kulper, 194 Colo. 477,479. 573 P.2d 538.539 (1978).
97. Colo. Rev. Stat 137-92-103(5) (1973). "The term 'change of water right' includes changes of n
conditional water rights as well as changes of water rights.'
98. Colo. Rev. Stat 137-92-301(4) (1973) and 37-92-305(9)(b) (Supp. 1988). Rocky Mountain Power Co.
v. White River Electric Association, 151 Colo. 45.376 P26 158 (1962); Colorado River Water
Conservation District v. City and County of Denver, 642 P.2d 510 (Colo. 1982).
99. Harrison & Wlgfngton, Converting Conditional Water Rights to Instream Flow Protection: A Property H
Transfer Strategy, Proceedings from Water as a Public Resource: Emerging Rights and Obligations
(Natural Resources Law Center, University of Colorado"School of Law), (June 1987) at 10-11.
43
100. See Twin Lakes Reservoir and Canal Co. v. City of Aspen, 193 Colo. 478,568 ?26 45 (1977); and
In re Gulf OB Corp., No. W-2686 (Water Division No. 5. Cola Dec. S, 1979). A better standard would be
'contemplated consumption.' See HaJtford, Developments In Conditional Water Riy.its Law, 14 Colo.
Law. 353, 358 (1985).
101. A carrier ditch company supplies water to users for profit A mutual ditch company supplies water
to Its shareholders and does not carry water for general sale. Nelson v. Lake Canal Co., 644 P.2d 55
(Colo. App. 1981).
102. Colo. Rev. Stat 17-42-107 (Repl. 1986).
103. See, e.g. Wheeler v. Northern Colo. Irrigating Co., 10 Colo. 532,17 P. 487 (1887) (fee for the water
In addition to the carriage charge struck down); White v. Farmers' Highline Canal & Reservoir Co., 22
Colo. 191,43 P. 1028 (1896) (contract provision allowing users to determine the amount of water to
which he is entitled and to take that amount regardless of other users' rights struck down).
104. 150 Colo. 91. 371 P.2d 775 (1962).
105. Id. at 99. 371 P.2d at 779.
106. Id. See also Merrick v. The Fort Lyon Canal Co., 621 P.26 952 (Colo. 1981).
107. Bureau of Reclamation, 1986 Summary Statistics, Vol. 1, Water, Land, and Related Data, at 73.
108. Statutory provisions governing conservancy districts are found at Colo. Rev. Stat. {47-56-101 to -153
(1973 and Supp. 1988).
109. A repayment contract entered into between the district and the Bureau of Reclamation establishes
the payment requirements. It may also contain provisions affecting the transferability of water provided by
the Bureau project Cite to discussion In my overview paper.
110. Colo. Rev. Stat §37-45-134(c) & (d) (1973).
111. Colo. Rev. Stat §37-81-101(3) (Supp. 1988).
112. Colo. Rev. Stat §37-81-101 (3)(c) (Supp. 1988).
113. Colo. Rev. Stat 137-81-104(1) (Supp. 1988).
114. 25 U.S.C. 1177 (1983).
115. Pub. L No. 100-585,102 Stat 2973 (1988). This act essentially ratified the agreement made by the
Ute Mountain Ute Indian Tribe, the Southern Ute Indian Tribe, the State of Colorado, and the United States
In 1986 concerning the reserved rights of the tribe. Special provision is made for the repayment of project
costs for this water. An appropriation of $49.5 million Is authorized to support tribal development.
116. Id. S5(a),(b) and (c). This means that any arrangement to transport such water out of state would
be subject to the limitation of Colo. Rev. Stat 137-81-101 (Supp. 1988).
117. Carrier ditch companies have already been considered in the section on contract water.
116. Jacobucd v. District Court, 189 Colo. 380,387-88. 541 P.2d 667.672-73 (1975); City and County of
Denver v. Mller, 149 Colo. 96,99. 368 P.2d 982, 984 (1962).
119. Great Western Sugar v. Jackson Lake Reservoir and Irr. Co., 681 P.2d 484,490 (Colo. 1984) (citing
Jacobucd v. District Court. .189 Colo. 380. 541 P.2d 667 (1975)); Kendrick v. Twin Lakes Reservoir Co.. 58
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Colo. 281,144 p. 884 (1914); and Rocky Ford Canal, Reservoir Land. Loan & Trust Co. v. Simpson, 5 Colo. _
CL App. 30, 36 p. 638 (1894).
120. See Robinson v. Booth-Orchard Grove Ditch Co., 94 Colo. 515,31 P.2d 487 (1934). It is reasonable
for the company to place a greater assessment on the classes of stock with an earlier priority to reflect the ^
benefits that each class of stock receives. This assumes that the earlier the priority, the more frequent the {
service. Alternatively, priority may be established by contract between the company and the shareholder.
See Perdue v. Ft Lyon Canal Co.. 184 Colo. 219,223.519 P.2d 954.956 (1974).
121. See Jacobucd v. District Court. 189 Colo. 380,387-90, 541 P.2d 667.672-74 (1975).
122. Colo. Rev. Stat 17-42-104(4) (Rep). 1986). C.f. Comstock v. Onley Springs Drainage Dist, 97 Colo.
416.419. 50 P.26 531,532 (1935) (Chief J. Butler, concurring), and Southeastern Colo. Water Conservancy
Dist v. Ft Lyon Canal Co., 720 P.2d 133.141 (Colo. 1986).
123. See Fort Lyon Canal Co. v. Catlin Canal Co.. 642 P.2d 501 (Colo. 1982). Transfer restrictions in the r~]
company's bylaws must be reasonable and not against public policy. Model Land and Irrigation Co. v.
Madsen, 87 Colo. 166, 285 P. 1100 (1930). The restriction will be struck down if found to be arbitrary,
capricious, and/or unreasonable. See Zoller v. Mall Creek Ditch Co. 31 Colo. Ct App. 99, 498 P.2d 1169 ™
(1972); CostUla Ditch Co. v. Excelsior Ditch Co., 100 Colo. 433,436, 68 P.2d 448.449 (1937). A company may
be found to have waived a transfer restriction by conduct recognizing the transfer. See Grand Valley Irr. Co. :
v. Lesher, 28 Colo. 273, 65 P. 44 (1901). The stock certificates should have printed on their face the
restriction or a notice of availability of restrictions. See Colo. Rev. Stat. $7-4-108 (Repl. 1986). fttss
j
124. See Combs v. Agricultural Ditch Co., 17 Colo. 146,151-52, 28 P. 966,968 (1892), followed in Jacobucci
v. District Court, 189 Colo. 380,390, 541 P.2d 667.674 (1975). _
125. See Brighton Ditch Co. v. City of Englewood, 124 Colo. 366,374,237 P.2d 116,121 (1951)
(distinguishing obligations of shareholders in a mutual ditch company).
iff!*
126. See Great Western Sugar v. Jackson Lake Reservoir and irr. Co.. 681 P.2d 484.492 (Colo. 1984) |
(citing Wadsworth Ditch Co. v. Brown, 39 Colo. 57, 88 P. 1060 (1907)).
127. See Matter of Application For Water Rights of Certain Sharehoiders in the Las Animas Consolidated "1
Canal Co., 688 P.2d 1102,1109 (Colo. 1984); Wadsworth Ditch Co. v. Brown. 39 Colo. 57.64, 88 P. 1060,1062
(1907). The shareholder seeking the change may be required to compensate the remaining shareholders
for any increased costs caused by the change. Colo. Rev. Stat {37-92-304 (3.5) (Supp. 1988). nr>
I
128. See Fort Lyon Canal Co. v. Catlin Canal Co., 642 P.2d 501 (Colo. 1982); Costilla Ditch Co. v. Excelsior
Ditch Co., 100 Colo. 433. 68 P.2d 448 (1937; Model Land & Irrigation Co. v. Madsen, 87 Colo. 166, 285 P.
1100 (1930). ]
129. See Moses. Irrigation Corporations, 32 Rocky Mtn. L Rev. 527, 529 (1960).
130. See Colo. Rev. Stat §§37-41-113(3), -115. 37-42-113(1)(1973). j
131. See Colo. Rev. Stat f§37-41-156, 37-42-137, 37-43-124 (1973). n
132. Colo. Rev. Stat 137-43-128 (1973).
133. Cdo. Rev. Stat 137-42-135 (1973). H
t
134. Cole, Rev. Stat H7-44-103 to -107 (Repl. 1986). ■
135. Colo. Rev. Stat 17-44-103 (Repl. 1966). "]
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1
m 136. Colo. Rev. Stat 137-45-122 (1973). See also Kelly, Water Conservancy Districts, 22 Rocky Mtn. L
[ Rev. 432 (1950).
137. Colo. Rev. StaL 1137-45-118, -119, -121, -131, -134, -138 (1973 and Supp. 1988).
[ 138. Colo. Rev. StaL §37-45-134(1)P)(1973).
139. Colo. Rev. Stat 137-45-134(1)(E)(1973).
• 140. Colo. Rev. StaL {37-45-136 (1973 & Supp. 1988).
r 141. H.B. 1112,1989 Colo. Sess. Laws (codified at Colo. Rev. StaL 137-83-106).
142. G. Vranesh, Colorado Water Law 950 (1987).
P 143. Known as the 'Great and Growing Cities Doctrine,' this special status was first fully articulated in City
L & County of Denver v. Sheriff, 105 Colo. 193, 96 P^d 836 (1939).
• *
p 144. See, e.g., City of Colorado Springs v. Colorado City, 42 Colo. 75.94 P. 316 (1908); Bd. of Comm'rs
[ of Larimer County v. City of Fort Collins, 68 Cdo. 634,189 P. 929 (1920).
145. We were unable to make a determination of the type of use In 94 cases, so the statistical base here
j is 764 cases of which 576 involved a shift from agricultural to non-agricultural water uses.
i
146. The description of the sampling process and details of data gathering are taken from Boggs. Carolyn
p S., 1989. "Analysis of Transaction Costs Associated with Water Transfers in Colorado.' Master of Arts Thesis.
Department of Economics. University of Colorado-Boulder.
i
147. A PROBIT analysis relates the probability that a given case will experience opposition to the
characteristics of that case.
148. We arranged our cases by water division and by size of the water right(s) involved. Water rights
measured in cfs were divided into those ranging from 0-.5, >.5-5, and >5. Those measured in acre-feet
were divided into those 0-10, > 10-100, and >1OO. The sample size was based on the approximate
proportion of cases falling into the 42 case matrix (7 divisions by 6 sizes).
149. In re Application For Water Rights of Stroh Ranch Development, Case No. 81CW416, Dist. Court,
Water Div. No. 1, decided Dec. 19,1985 (hereinafter Stroh Ranch Decree).
150. Not nontributary wells are wells completed in the Denver Basin aquifers that do not fall within the
definition of nontributary as stated in Colo. Rev. StaL f37-90-103(10.5). See Colo. Rev. StaL §37-90-
137(9)(c)(Supp. 1988).
151. The Stroh Ranch Development plan consists of 8,109 residential dwelling units, up to 490,200 square
feet of commercial space, up to 182,600 feet of office space and up to 359,400 square feet light industrial
space. See Stroh Ranch Decree, at 2.
152. See Stroh Ranch Decree, at 20-21.
153. See In re Application of George R. Adelgren and Larry H. Markhum In Tomichl Creek, Case No. W-
3577. Dlst Court Water Div. No. 4, decided May 7.1979.
154. See In re Application for Water Rights of the City of Lafayette, Case No. W-8347-76. Dist Court, Water
Div. No. 1, decided Aug. 28,1979. The applicant was also required to continue to pay assessments on Its
shares of stock. Id. at 15. .
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155. See In re Application of Colorado Country Panorama Ranches, Case No. W-3926, Dlst Court, Water
Div. No. 5, decided June 6,1979 (hereinafter Application of Colorado Country).
l*Vi
156. Under Colorado law, there is a presumption .. abandonment if the water rights have not been used
for ten years. Colo Rev. Stat §37-92-402(11)(Supp. 1988). -
157. See In re Application of North Central Energy Co. and Wyoming Fuel Co., Case No. 83CW131, Dlst.
Court, Water DV. No. 2, decided Sept 16,1985. The court specifically found that 10 of the rights totalling
23.49 cfs had been abandoned. The other rights were rejected for other reasons. ^
158. See In re Application of Geoffrey H. Edmunds. Case No. W-81CW120. Dlst Court, Water Div. No. 7,
decided April 7,1982. In this case, the decreed amount was not always physically available. When «,
available, the applicant should be able to continue using the non-transferred amount for its originally decreed
purpose.
159. See Order dated March 18,1983. in In re Application For Change of Water Rights of the Town of 1
SDverthorne. Colorado. Case No. 81CW160. Dlst Court, Water Div. No. 5. The case never went to trial as j
the parties entered a stipulated ruling allowing the transfer of a reduced quantity of water. The court found
that the quantity lost to the vegetation was part of the originally decreed amount. ^
I
160. See, e.g., In re Application of Colorado Country; In re Application of Robert Seibert, Case No.
84CW145, Dist. Court, Water Div. No. 7, decided Feb. 4,1986; In re Application of Richard P. and Florence
E. Wamtek, Case No. 81CW231. Dist Court, Water Div. No. 6. decided Sept 9,1982; and In re Application ^
of R.A. Stacey. Case No. 83CW69. Dist Court, Water Div. No. 7, decided Dec. 2.1983.
161. See In re Application of Charles Kastendreck, Case No. 84CW005. Dist. Court, Water Div. No. 2. m
decided Aug. 20.1984 (hereinafter Application of Kastendreck).
162. See Consultation Response of Division Engineer dated May 16.1984, in Application of Kastendreck.
163. See Agreement dated October 7,1978, by and between the State of Colorado, the Southeastern J
Water Conservancy District the City of Aspen and the Board of County Commissioners of Pitkin County,
relating to the resolution of basin and region-wide problems resulting from the operation of the Fryingpan
• Arkansas Project .
164. There was a companion case involving the Red Mountain Ditch, In which the applicants sought to
change the use from agriculture to municipal and Instream flow. Both types of use were approved in the «i
decree. See In re Application of City of Aspen and The Colorado Water Conservation Board. Case No.
80CW62. Dist Court, Water Div. No. 5. Dec. 6.1985.
165. See Findings of Fact, Conclusions of Law, Judgment and Decree, Case No. 80CW61, Dist. Court, H
Water Drv. No. 5, decided Aug 7,1985. The conditions ensured that the ditch rights claimed by objectors
would be satisfied and that the Board's use or the combination of use by the Board and the City of Aspen
would not exceed in time or rate of flow the decreed quantity. ' ^
i
166. Colorado Water Resources & Power Development Authority, Clear Creek Project Phase 1 - Feasibility
Study: Final Report (Nov. 1987), at 1-1 (hereinafter 'Final Report").
167. /d. at 2-5 to 2-7.
168. fcf. at 2-10 to 2-11. n
169. ft/, at 1-1.
170. See Final Report, at 4-12. H
171. See Final Report, at 2-8.
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172. Colorado Water Resources Power Development Authority, Clear Creek Project Phase 1 • Feasibility
Study: Final Report • Appendices (Nov. 1987) at A-15 (hereinafter "Final Report • Appendices").
173. Id.
174. This estimate Includes park, cemetery, and golf course Irrigation needs.
175. Municipalities have acquired more water than Is currently needed. Therefore, some of the water that
has been purchased by the cities may continue to be used to irrigate lands untl needed by the city.
176. R.L Anderson, N.I. Wengert, and R.D. HeO, "Physical and Economic Effects on the Local Agricultural
™ Economy of Water Transfer to Cities,' Colo. State U. Environmental Resources Center Completion Report
Series No. 75 (Oct 1976). at 13 (hereinafter Completion Report).
m 177. The company also owns water rights on Dry Creek. Ralston Creek and Leyden Creek. See Completion
Report, at 11.
178. See L Walther, Colorado Water • LJqukJ Gold (1988), at 15-17. This service area estimate includes
™ areas susceptible of irrigation from the Ditch through Standley Lake and Into the bed of Dry Creek Canal
or Nfvel Canal.
„ 179. For example, Westminster purchased additional shares of the Farmers Highline Canal and Reservoir
Company and has fDed a change of water right application with the water court
180. See Final Report • Appendices, at A - 2. Adolph Coors Company and Consolidated Mutual Water
91 Company own some of the shares. Id.
181. See Agreement dated May 23,1988, between and among the cities of Golden, Thornton and
Westminster and Coors Company. Once the Agreement was executed, an exchange application was filed
P with the water court. The city of Broomfieid objected, claiming that the proposed exchanges would injure
; their water rights.
r 182. See K.F. Nutt, Gold, Guns, and Grass: South Park and Fairplay, Colorado (1983) at 34. In 1905.
I from Hartsel alone, one hundred cars of hay were shipped out of South Park on the Colorado Midland
Railroad.
P 183. See Browne, Bortz & Coddfngton, Inc., "Water Management For the Upper South Plane Basin' (Oct.
! 1987), at 6-7.
p 184. Id.aXB.
185. Based on data provided by Mark Curry, District 23 Water Commissioner as to ranches not yet sold
or transferred from agricultural use.
! 186. Information on Denver's South Park water rights was obtained through several telephone conversations
with Bill Bates, Denver Water Board, and research at the State Engineer's office.
: 187. Information on Aurora's water rights was provided by Doug Kemper, Manager of Water Resources
for the City of Aurora, and from research at the State Engineer's office.
P 188. These pending transfers are discussed infra. Thornton purchased Michigan Creek and Wesley Furman
Ranches and has a 25% Interest In the Collard Ranch.
r 189. From teiepnone conversation on November 2,1989 with Brian Fltzpatrick, with the City of Thornton.
Thornton has a conditional storage right to buBd a reservoir below Tarryall Reservoir, but plans have not yet
been finalized for this fadity.
r*
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190. Court cases are pending in Water Division No. 1 for the Coflard Ranch (Case No. 88CW228) and the
Black Mountain Ranch (Case No. 84CW010). Cases wDI likely be filed In December 1989 for the Wesley-
Furman Ranch and the Michigan Creek Ranch. The Wine Ranch was acquired by Western Water Rights Ltd.
and has not yet been resold to a ctty. Information on pending applications was provided in part by Brian
Rtzpatrtek, with the City of Thornton.
191. Figures compiled with assistance from Mark Curry, District 23 Water Commissioner, November 1989.
The ranch on the market Is owned by Ralph Johnson. The other eight which remain In private hands are
owned by Albert Wahl, Freda Wahl, Jay C. Green, Wait Stefner, lone Evans. Alex Ebet. Woody Nelson and
John's Estate.
192. Legal title to under the name Mandalay Irrigation Company.
193. Because of rounding, all uses total only 99%.
194. See Blatchley Associates, Inc., "Hansel Ground Water Study" Job No. 477.1 (Oct 1983, rev. Dec.
1983 and Jan. 1984) at 2.1. Information provided by Don A. Gerd, In Nov., 1989. Mr. Gerd is a member
of the Council on Environmental Quality for Park County, and Is also acting as a lobbyist on this problem
on behalf of the Park County Commissioners.
.195. Id.
196. Id. at 2.2. The study suggests that financial assistance may be available through the Farmer's Home
Administration, most likely In the form of a loan. There has been some Initial contact between the Park
County Commissioners and Doug Kemper, Water Resources Manager for the City of Aurora, to try to resolve
the Hartsel well water problem.
197. P.O. Abbot, 'Description of Water-Systems Operations in the Arkansas River Basin, Colorado,' Water-
Resources Investigations Report 85-4092. U.S. Geological Survey (1985) at 1 (hereinafter P.O. Abbot).
198. D. Cain, "Relations of Specific Conductance to Streamflow and Selected Water-Quality Characteristics
of the Arkansas River Basin, Colorado,' Water-Resources Investigation Report 87-4041, U.S. Geological
Survey (1987) at 4.
199. A. W. Bums, 'Selected Hydrographs and Statistical Analyses Characterizing the Water Resources of
the Arkansas River Basin, Colorado," Water Resources Investigation Report 85-4264. U.S. Geological Survey
(1985) at 1.
200. U. S. Dept of Agriculture, Sofl Conservation Service and the Colorado Water Conservation Board,
'Arkansas River Basin Cooperative Study Report" (1981) at A-7, A-8 (hereinafter Cooperative Study Report).
«
201. Id. at A-8. This is a conservative estimate based on a 1974-75 figure of 168,733 acre-feet
202. P.O. Abbot, at 8-9.
203. ft/, at 9.
204. Id. at 9-10. Effects of pumping on the Arkansas River became a problem, leading to provisions in
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